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Fig.  1 

The  sympathetic  use  of  metals  in  decorative  design  must  be  founded 
upon  a knowledge  of  their  characteristics,  their  behavior  in  the  hands 
of  the  fabricator,  and  their  individual  ’personalities*.” 

Mon«l  Metal  door  and  snllc  in  the  T,  Eaton  Store,  Toronto,  Canada.  Ross 
it  MacDonald.  Architects,  Montreal,  Canada.  Sproatt  & Rolph,  Associate 
Architects,  Toronto,  Canada.  Executed  by  Architectural  Bronze  S Iron 
Works,  Toronto,  Canada. 


Metals  and  Metal  Craftsmanship 


Many  centuries  before  the  so-calkxl  wliite 
metals  first  gained  recognition  as  media 
suitable  for  the  expression  of  architectural 
details,  master  designers  appreciated  their  decorative 
value  and  used  them  in  ways  similar  in  j)rinciple  to 
the  manner  in  which  they  are  employed  today. 
( hinese  craftsmen,  in  develoj)ing  j)ottery  of  extra- 
ordinary (piality  and  design,  employed  a white  metal 
“Packfong”  to  give  emphasis  to  foci  of  their  designs 
and  to  help  blend,  by  its  white  hue,  the  various  colors 
employed  in  their  compositions.  Packfong  was  a 
nickel-co])])er-zinc  alloy  more  like  Monel  Aletal  in 
color  and  in  nickel  content  than  the  nickel  silvers  of 
the  ])resent  <lay.  It  was  perhaps  the  first  white  alloy 
em])loyed  in  decorative  art. 

The  nse  of  .semi-j)recions  silver,  ])rimarily  in  eccle- 
siastical architecture, followed  later  by  more  mundane 
pewter  for  decorative  and  utilitarian  domestic  appur- 
tenances, .showed  the  sustained  interest  of  designers 
in  the  white  metals  when  their  choice  was  exceedingly 
limited  by  costs  or  by  knowledge  of  the  art  of  creating 
white  alloys,  or  both. 

Today  the  nse  of  wliite  metals  has  been  vastly 
stimulated  by  two  factors.  First,  the  availability  of 
many  relatively  new  metals  throngh  greater  knowl- 
edge of  metallurgy,  and  second,  throngh  the  modern- 
ist trend  in  design  which  has  found  in  white 
metals  a medium  of  expression  of  extraordinary 
beauty  and  usefulness.  Among  the  white  metals 
available  for  architectural  and  decorative  purjioses 
are  nickel  and  Monel  Metal,  aluminum  and  several 
comjiositions  of  nickel  chrominm  .steel,  broadly  re- 
ferretl  to  as  .stainless  steel.  These  metals  stand  in  the 
first  rank  as  decorative  white  metals.  Others  arc 
Benedict  metal,  German  silver,  zinc  and  allovs 
of  nickel,  aluminum,  chromium,  ziuc  and  copper. 

The  ^Tersonality^^  of  Metals 
None  of  the  so-called  white  metals  is  really  white, 
but  each  has  a characteristic  hue  that  clearly  dis- 
tinguishes its  color  but  which  varies  with  the  composi- 
tion of  the  metal  and  the  finish  emjjloyed.  Some  lines 
may  be  classed  as  distinctly  gray;  others  greenish 
white,  blue  white  or  yellow  white. 


Similarly  none  of  these  white  metals  are  identical 
in  their  texture,  hardness,  lensile  strength,  reflectiv- 
ity, ability  to  take  iiolish  or  in  other  jihysical 
properties  which  are  felt  or  seen  and  which  thus 
contribute  to  the  decorative  significance  of  the  metal. 
Some  of  the  white  metals  are  .so  .soft  that  they  can 
readily  be  .scratched  with  a jiin  or  even  with  a thumb 
nail;  others  are  exceedingly  hard.  Some  can  be 
rolled  and  welded;  others  are  used  mo.stly  for  cast- 
ings; still  others  may  be  extruded. 

Nor  is  the  behavior  of  the.se  white  metals  identical. 
After  they  have  been  develojied  in  decorative  forms 
and  have  been  jnit  into  service,  .some  change  their 
color  characteristics  ujion  exjiosure;  .some  are  easily 
cleaiKul  and  others  are  not;  .some  tarnish  or  corrode 
more  readily  than  others;  .some  acquire  a patina  that 
is  more  i)leasing  than  the  raw  metal. 

All  of  these  variations  in  behavior,  in  physical 
properties  and  in  aj)pearance  aid  in  di.stingui.shing 
one  metal  from  another  and  may  be  said  to  contribute 
to  the  “personality”  which  each  metal  po.s.se.s.se.s. 
One  di.stingni.shes  a human  by  his  features,  his  be- 
havior, his  ])hysical  strength  ami  his  coloring  as  much 
as  by  his  meidal  and  moral  (jualities.  The  cond)in- 
ation  of  the.se  characteri.stics  constitutes  hnman  per- 
.sonality.  This  matter  of  the  j)ersonality  of  metals  is 
of  sufficient  importance  to  be  developed  more  exten- 
sively in  another  chapter;  but  for  the  ])resent,  it  is 
merely  our  j)uri)Ose  to  note  that  each  white  metal  has 
individuality,  distinctiveness,  j)ersonality  or  what- 
ever else  one  wi.shes  to  call  it  that  mnst  be  recognized 
by  the  designer  who  is  choosing  between  the.se  metals 
to  create  any  desired  effect  or  to  serve  under  any 
given  set  of  conditions. 

Limitations  and  Uses 

.V  connoisseur  of  metals  will  recognize  that  each 
metal  has  its  own  proper  ap])lications  and  its  own 
linutations.  Architects  who  have  studied  the  deco- 
rative white  metals  choose  between  them  with  the 
discrimination  of  an  e])icure  .selecting  the  jjropcr 
delicacies  to  balance  the  conqiosition  of  his  repast. 
Some  white  metals,  to  be  sure,  have  greater  adapt- 
ability to  meet  varying  conditif)ns  of  use  than  others 
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and  thus  coiniiiaiHl  wider  reeogiiitioii,  hut  it  is  a very 
I)ractical  matter  in  tlie  design  of  deeorative  metal- 
work to  understand  and  appreeiate  fully  the  limita- 
tions of  eaeh  metal  so  that  one  may  not  inappropri- 
ately l)e  employed  for  a purpose  to  whieh  another  is 
better  adapted.  A .sense  of  "fitne.ss”  .should  prevail. 

Technic  of  Design  and  Fabrication 

'I'o  a very  eonsiderahle  extent,  the  limitations  upon 
the  u.-:e  of  individual  metals  are  those  imjro.sed  by 
methods  of  fabrication,  and  the.se  limitations  in  turn 
must  l)e  recognized  in  design.  It  is  a common  mis- 
take among  arehiteets  not  familiar  with  fabrication 
methods  to  design  shapes  tliat  mu.st  be  extruded  and 
to  call  u])on  their  craftsmen  to  create  their  de.signs  in 
a metal  that  cannot  be  extruded.  Similarly  the  in- 
exjjerienc'ed  designer  may  indicate  welded  eon.struc- 
tion,  or  brazing  or  .soldering,  for  metals  that  cannot 
be  satisfactorily  welded,  or  brazed  or  .soldered.  The 
result  is  usually  unha])])y,  for  it  produces  an  effect 
very  different  from  that  whieh  the  designer  has  eon- 
<'eived,  or  it  adds  unduly  to  the  c-o.st  of  j)roduetion. 


Essentials  To  Successful  Design 
The  important  point  then  to  keep  in  mind  when 
working  with  metals  for  architectural  decorations 
and  acce.s.sories  is  that  eaeh  metal  has  its  limitations 
and  its  proper  uses,  eaeh  has  its  own  technic  of  design 
and  fabrication  and  that  each  should  be  employed 
.sympathetically  l)y  the  designer  with  a full  knowl- 
edge of  its  properties  and  characteristics.  Only  under 
such  circumstances  can  the  de.signer’s  conception 
properly  be  securetl  by  the  craftsmen  and  only  when 
the  metal  is  thus  cho.sen  with  full  regard  to  its 
“l)ersonality”  can  its  merits  be  fully  developed. 

Presenting  Monel  Metal 

The  ])urpo.se  of  this  l)ook  is  to  place  before  archi- 
tects such  knowledge  of  INIonel  INIetal  as  will  enable 
them  to  employ  it  in  the  mo.st  advantageous  manner. 
In  the  following  pages  will  be  found  essential  data 
concerning  the  })hysical  ])roperties  of  Lionel  Metal,  a 
di.scu.ssion  of  its  personality  as  a factor  in  design,  a 
presentation  of  the  technics  of  both  fabrication  and 
design  in  INIonel  iMetal,  and  a i)resentation  of  its  more 
important  applications  to  architectural  problems. 


Fig.  2 

Processional  cross  in  Monel  Metal,  designed 
by  W.  D.  Crane,  and  executed  by  W.  E.  White- 
side  & Company,  Ltd.,  South  Harrow,  England 
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Properties  of  MONEL  MeTAL 


S1N('E  tlu'  designer  IV>r  oriianiental  or  deeorative 
metal  work  tretiuently  uses  metals  for  structural 
or  semi-utilitarian  purposes,  it  is  not  merely 
sufKeieiit  to  know  the  ap])earauee  of  the  metal,  hut 
also  its  strength  ami  ])hysieal  j)roperties.  Similarly, 


What  Is  Monel  Metal? 

“Moiiel  Metal”  is  a registered  trade  mark  a])])lied 
to  a teehuieally  e()utrolled  uiek(‘l-eoi)])er  alloy  of  higli 
uiekel  eouteut.  INIouel  Metal  is  mined,  smelted,  re- 
tiued, rolled  and  marketed  solelyhyThe  luteruatioual 


Fis-  3 


Architectural  integrity  is  preserved  by  the  use  of  Monel  Metal  where  structural  strength  must 
be  combined  with  decorative  qualities.  No  hidden  reinforcement  is  employed  in  such  units 
as  this  railing  in  the  dining  room  of  the  T.  Eaton  Store,  Montreal,  designed  by  Jacques  Carlu  for 
Ross  & MacDonald,  Architects.  Executed  by  Robert  Mitchell  Co.,  Ltd.,  Montreal. 


the  rigidity,  toughness,  ductility  and  general  work- 
ability of  the  metal  must  necessarily  infiueuce  his 
design.  These  eharaeteristies  also  should  lie  under- 
stood. In  this  brief  chapter  are  presented  data,  in 
non-technical  form,  of  those  properties  of  Monel 
Metal  which  have  a bearing  upon  its  use  for  orna- 
mental and  decorative  structural  purpo.ses. 


Nickel  Com])auy,  Inc.  Its  composition  is  ajtproxi- 
mately  two-thirds  nickel  and  one-third  copper. 

Monel  Metal  can  be  formed,  machined,  cast, 
forged,  spun,  drawn,  brazed,  soldered,  welded,  and 
cloissonc  and  champleve  enameled.  In  short,  it  can 
be  worked  in  any  way  employed  with  other  metals, 
except  that  it  cannot  be  extruded. 
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Density 

Melting 
Point 
Degrees  C 

Specific 

Heat 

Heat 

Expansion 

Per  ”C 

Heat 

Cond’y 

%of  Cu 

Elect. 
Cend’y 
%of  Cu 

Coef.  of 
Elect.  Res. 
Per  “C 

Modulus 
of  Elast’y 
psi 

Monel  Metal 

8.80 

1315 

0.127 

.000014 

6.6 

4. 

.0019 

26,000,000 

Nickel 

8.85 

1440 

0.130 

.000013 

15.5 

16. 

.0041 

30,000,000 

Copper 

8.89 

1083 

0.093 

.000017 

100. 

100. 

.0040 

16,000,000 

Brass 

8.46 

900 

0.088 

.000020 

28. 

28. 

.0015 

13,800,000 

Phosphor  Bronze 

8.66 

0.104 

.000018 

36. 

.0039 

16,000,000 

Everdur 

8.30 

1050 

.000017 

30. 

6. 

15,000,000 

Nickel  Silver 

8.75 

0.095 

.000018 

7.6 

5.2 

.0003 

17,000,000 

Iron 

7.7 

1535 

0.110 

.000013 

15. 

15. 

.0062 

25,000,000 

Steel 

7.9 

1400 

.000013 

6-12 

3-15 

30,000,000 

Cast  Iron 

7.2 

1000-1200 

.000010 

10-12 

2-12 

12-27,000,000 

Duriron 

7.0 

1260 

.000028 

17.4 

2.5 

14%  Cr  Iron 

7.7 

1490 

.000011 

5. 

2.8 

30,000,000 

17%  Cr  Iron 

7.6 

1400 

.000010 

5. 

.0015 

18/8  Cr/Ni  Iron 

7.9 

1400 

0.118 

.000017 

3.6 

2.8 

28,600,000 

Zinc 

7.14 

420 

0.094 

.000029 

29. 

28.2 

.0040 

13,700,000 

Lead 

11.38 

327 

0.031 

.000029 

9. 

7.8 

.0041 

800,000 

Aluminum 

2.7 

660 

0.218 

.000024 

52. 

56-59 

.0042 

10,000,000 

Duralumin 

2.8 

600 

.000022 

40. 

32. 

10,000,000 

Silver 

10.51 

960 

0.056 

.000019 

no. 

106. 

.0040 

9,000,000 

Platinum 

21.5 

1755 

0.032 

.000008 

18. 

15. 

.0036 

23,000,000 

Fig.  4 

TFie  physical  properties  of  Monel  Metal  compared  to  other  structural  and  decorative  metals. 


Appearance,  Color  and  Finishes 

M oiud  Metal  i.s  chi.s.sed  as  ;i  distinctly  white  metal 
more  elo.sely  akin  to  jilatinnm  in  color  and  reflectivity 
tlnin  to  any  other  well  known  metal.  Since  the  color 
of  a metal  is  derived  from  its  capacity  to  reflect  or 
ahsoiT)  light  rays  of  different  wtive  lengths  it  is  worthy 
of  not(‘  that  Monel  Metal  reflects  all  light  waves 
within  the  range  of  sensitivity  of  the  human  eye  more 
uniformly  than  irlatinnm,  thus  giving  it  a whiter  aj)- 
pearanee.  Both  Monel  Metal  and  platinum  reflect 
>lighlly  moi'c  light  wa\'es  at  the  red  end  of  the  sjree- 
Irnm  than  at  the  hlne,  jn-odneing  a warmer  white 
than  if  the  op|)osite  tendency  were  present. 

Monel  Metal  may  he  finished  in  a variety  of  ways, 
ranging  from  tlu'  sand-grained  snrfaee  of  unfinished 
eastings  to  a mirror  i)olish.  with  intermediate  finishes 
in  gr(‘al  \ariety.  d'h(‘  standard  mill  finishes  are  de- 
serihed  on  |)age  1!)  in  eonjnnetion  with  the  eommer- 
eial  foiins  in  which  Monel  Metal  is  a\ailal)le. 

Physical  Properties 

'I'he  aeeomi)anying  table,  show  ing  the  eomi)arat i\’e 
l)hysieal  i)rop('rties  of  twenty  nu'tals  is  of  interest  in 
.showing  how  Monel  Metal  eom|)ar(‘s  with  other 
familiar  materials  in  sneh  matters  as  density,  melting 
|)oint  and  modnlns  of  elastir'ity.  Draisity,  which  ex- 
press('s  t lu' ndat  i\  e weight  ofrapial  volumes  of  metals, 
is  rc'adily  ap|)r('eiated  hy  noting  that  Monel  Metal 


has  a density  of  8.S,  jrraetieally  the  same  as  bronze, 
in  eomjrarison  with  alnmimim  of  '•2.7  as  one  extreme 
and  lead  of  11.38  as  another.  The  melting  iroint  is  of 
interest  as  it  has  a bearing  on  the  ea.se  or  difficnlty 
with  which  eastings  can  be  made.  Monel  Metal  in 
this  regard  has  a slightly  lower  melting  jroint  than 
steel,  but  has  too  great  strength  at  high  tem])eratures 
to  ])ermit  eommereial  extrusion  sneh  as  is  jrraetieal 
for  alnmimim  and  high  zinc  bronzes. 

The  modnlns  of  elasticity  is  an  expression  of  the 
relative  rigidity  of  the  metal — that  is,  its  ability  to 
resist  deformation  until  the  ela.stie  limit  of  the  metal 
has  been  reached.  It  will  be  noted  that  INIonel  iMetal 
is  again  eomjiarable  to  steel  in  this  resjieet  and  is  con- 
siderably more  rigid  than  the  softer  decorative  white 
and  colored  metals. 

Mechanical  Properties 

The  mechanical  jirojierties  of  Monel  Metal,  insofar 
as  they  have  a bearing  njion  ornamental  and  strne- 
tnral  n.ses  in  buildings,  cannot  readily  be  exjire.s.sed  on 
a comparative  basis  without  entering  into  highly 
teehnieal  discussions.  ]Monel  Aletal  has  the  strength 
of  steel,  jiermitting  its  u.se  without  hidden  .structural 
supports  in  exactly  the  .same  way  as  wrought  iron  or 
steel  might  be  emiiloyed.  It  is  dnetile,  permitting 
drawing,  rolling,  bending,  .stamping  and  sjriuniug, 
but  the  toughness  of  the  metal  requires  the  ajiplica- 
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tion  of  greater  foree  in  these  operations  than  is 
normally  re([uire(l. 

The  tongliness  of  Monel  Metal  is  a marked  ehar- 
aeteristie,  adding  slightly  to  the  ditlieulties  of  ma- 
chining the  metal  as  compared  to  mild  steels.  Never- 
theless, hy  slight  changes  in  the  *lesign  of  tools. 
Monel  Metal  may  he  readily  turned,  milled  or  other- 
wise machined  to  any  form  desired. 

The  hardness  of  Monel  Metal  depends  upon 
whether  or  not  it  is  annealed,  hot  worked  or  cold 
worked.  All  ty])es  are  used  for  decorative  purposes. 

Chemical  Properties 

Since  the  chemical  projrerties  of  metals  used  for 
decorative  purj)o.ses  are  primarily  of  im])ortance  as 
indicating  their  resistance  to  atmospheric  and  general 
corrosion,  it  is  well  to  note  that  Monel  iMetal  is 
widely  em})loyed  in  the  cliemical  and  allied  industries 
because  of  its  marked  resistance  to  corrosion  coupled 
with  its  high  tensile  .strength.  Alkalies,  hot  ga.ses, 
saline  solutions  and  all  hut  a few  acids  are  with- 
stood hy  Monel  Metal. 

Galvanic  corrosion  or  electrolysis,  though  often  oc- 
curring where  two  di.ssimilar  metals  in  contact  are 
suhmerged  in  acpieous  solutions,  ])articularly  in  acids, 
will  not  he  experienced  in  atmos])heric  exposure  ex- 
cei)t  under  sjjecial  conditions.  Monel  iMetal  may  he 
used  in  contact  with  brasses,  bronzes,  coj)j)er,  the 
chroTuium  alloys  in  indoor  and  outdoor  atmos])heric 


exposure  without  fear  of  gahanic  action.  Likewise 
Monel  Metal  may  he  used  in  contact  with  aluminum 
and  its  alloys,  zinc,  and  coated  iron,  in  indoor  atmos- 
])heres  ami  in  most  outdoor  atmo.sj)heric  cajiiditions, 
without  galvanic  action. 

Where  outdoor  conditions  are  severe,  leading  to  a 
continually  moist  condition  at  the  contact  of  the  dis- 
similar metals,  there  will  he  a tendency  towards 
mildly  accelerated  action  of  aluminum  and  its  alloys, 
zinc,  and  imi)erfectly  coated  iron  when  in  contact 
with  Monel  IMetal  or  the  high  coi)per  metals.  Such 
mildly  accelerated  action,  however,  wouhl  l)ecome 
appreciable  only  after  indefinitely  long  periods  of  ex- 
posure, and  for  most  purposes  would  he  immaterial. 
To  he  on  the  safe  side,  and  not  because  of  any  cer- 
tainty that  .serious  action  would  occur,  it  is  usually 
wise  to  avoid  the  use  of  aluminum  and  its  alloys  or 
imperfectly  coated  iron  and  steel  for  parts  that  are 
to  take  relatively  heavy  stresses — holts,  screws,  etc. 
— when  the.se  parts  are  coupled  with  Monel  IMetal  or 
high  coi)per  metals  in  moi.st  outdoor  exposure. 

Characteristics  of  Monel  Metal  in  Design 

In  the  following  chajrter  will  Ire  found  a wholly 
non-technical  discussion  of  the  {rhysical,  mechanical 
and  other  properties  of  IMonel  IMetal  as  they  influence 
its  use  in  architectural  jrrohlems  of  all  tyjres.  These 
properties  contribute  to  what  we  may  term  the  per- 
sonality of  IMonel  Metal. 


Fig.  5 


The  steel-like  strength,  toughness  and  everlasting  durability  of  Monel  Metal  gives  significance 
to  its  use  in  banking  quarters.  Lobby  of  entrance  to  safe  deposit  vaults,  Union  Trust  Company, 
Detroit,  Michigan.  Designed  by  Smith,  Hinchman  & Grylls,  Architects,  Detroit,  Michigan. 
Executed  by  The  Gorham  Co.,  Providence,  Rhode  Island. 
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Fig.  6 

Brilliantly  expressive  of  the  personality  of 
Monel  Metal,  these  elevator  doors  for  the 
Wall  and  FHanover  Building,  New  York, 
designed  by  Delano  & Aldrich,  Architects, 
New  York,  also  reflect  a thorough  knowl- 
edge of  the  fabricator's  art.  Executed  by 
The  Superb  Bronze  & Iron  Co.,  Inc.,  N.  Y. 
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Gold  suggests  luxury,  wariutli,  ruddiness, 
richness  and  masculinity.  Silver  .seenis  to 
carry  the  suggestion  of  feuiiuiuity,  coolness, 
brilliance.  I’hitimuu  appears  to  many  as  being  aristo- 
cratic, keen,  brilliant  but  cold.  Steel  denotes  .strength 
and  hardness,  while  wrought  iron  has  a distinctly 
friendlyand  graceful  connotation. 

Bronze  gives  an  impre.ssion  of 
warmth;  it  suggests  autifpiity, 
and  one  always  a.ssociates  with  it 
the  thoughts  of  permanency, 
durability  and  sturdine.ss. 

Thus  each  of  the  better-known 
metals  may  be  .said  to  have  a 
{)er.sonality  of  its  own  attributed 
to  inanimate  elements  and  char- 
acteristics not  very  different  from 
those  which  are  employed  to  di.s- 
tinguish  the  personality  of 
various  human  beings. 

It  is  equally  true  that  each  of 
the  white  metals  has  a personality 
of  its  own,  but  it  is  harder  to 
de.scribe  the  di.stinguishing  char- 
acteristics of  white  metals  becau.se 
they  have  not  yet  acquired  the 
a.ssociations  that  accompany  the 
more  familiar  metals.  Neverthe- 
less, if  one  could  place  before  him 
samples  of  each  of  the  white  metals  in  corre.s- 
ponding  textures  and  forms,  there  would  instantly 
be  apparent  very  clear  distinctions  between  Monel 
Metal,  aluminum,  the  .stainless  steels,  nickel, 
Benedict  metal  and  all  of  the  others  in  the  category. 
One  would  instantly  sense  the  relative  softne.ss  of 
some  of  these  metals  and  the  hardness  of  others. 
The  difference  in  whiteness  would  be  apparent,  for 
some  appear  white  gray,  others  with  a reddish  cast, 
and  the  rest  show  hues  of  green,  l)lue  and  yellow. 

To  make  such  a study  of  the  white  metals  is  as 
revealing  as  to  study  the  individuals  in  a .strange 
tribe  of  aborigines.  As  the  explorer  first  looks 
upon  these  strangers,  he  recognizes  a tribal  or 
racial  similarity  ju.st  as  the  white  metals  are  grouped 
together  because  of  the  dominant  color  tone.  But 
on  closer  examination,  he  begins  to  perceive  those 
distinguishing  marks  that  later  will  enable  him  to 


know  the  individuals  apart  from  each  other  and  to 
classify  them  as  accurately  as  he  classifies  his  fam- 
iliar friends  and  neighbors  at  home. 

.Vrchitects  seriously  engaged  in  developing  metal- 
work, with  an  earnest  desire  to  exi)ress  their  designs 
with  that  comi)leteuess  and  simj)licity  which  dis- 
tiiiguishes  the  work  of  a creative 
artist  from  the  mediocre  efforts 
of  ail  a])prentice,  sliouhl  first 
attain  that  intimate  knowledge  of 
the  various  metallic  media  avail- 
able to  him  which  he  already 
pos.sesses  with  respect  to  stone 
and  wood  and  bronze  and  other 
more  familiar  jiigmeuts  on  his 
decorative  palette. 

The  Color  of  Mone  I Metal 

Even  though  Monel  iNIetal  is 
made  up  of  ajiproximately  one- 
third  copper,  it  is  not  sufficient 
to  give  a yellowish  tone.  Monel 
Metal,  rather,  has  a slightly  bluer 
cast  than  pure  nickel.  In  this 
respect  it  is  .strikingly  different 
from  the  nickel  cojiper  alloys 
of  higher  copper  content,  where 
the  bluish  cast  is  gradually  re- 
|)laced  by  a distinct  yellowish 
tinge,  typified  by  the  color  of  nickel  silver. 

The  "Feel"  of  Monel  Metal 

Since  Monel  Metal  is  as  hard  as  steel,  it  has  a 
feel  that  distinguishes  it  from  the  softer  alloys  and 
white  metals.  This  hardness  and  strength  contrib- 
utes in  two  ways  to  the  di.stinctive  personality  of 
the  metal.  In  the  first  place  it  enables  the  designer 
to  employ  Monel  Metal  in  struetural  forms  with- 
out .secondary  support — hidden  or  exjiosed — that  is 
so  frequently  necessary  with  less  rigid  materials.  It 
can  thus  be  emjiloyed  to  express  its  .strength  with 
that  integrity  which  characterizes  all  good  design; 
it  can  combine  structural  and  decorative  functions 
without  violating  the  precept  of  honest  architecture. 

The  second  attribute  of  this  hardness  and 
.strength  is  apparent  in  the  finishes  which  can  be 
employed  on  Monel  Metal.  They  range  from 


Fig.  7 

Detail  of  hardware  on  mam  entrance  doors, 
St.  Paul  s Church,  Chestnut  Hill,  Pa.  Executed 
in  Monel  Metal  by  Jacob  Schmidt,  Philadelphia, 
Pa.  Zantzinger,  Borie  & Medary,  Architects. 
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Fig.  8 


Rose  €><ecuted  from  Monel  Metal  sheets  and 
rods  by  forging,  repousse  and  welding. 


f ig.  9 

Drtail  of  fire  screen  of  Monel  Metal  designed 
by  Winold  Reiss  and  executed  from  solid  plate 
and  rods  by  E.  Tcchner. 


the  untouclied  sand  tinisli  of  gray  iron  castings,  tlirougli  the  liaiu- 
niered  surface  coininon  to  wronght  iron,  to  the  finest  polished 
finishes  that  can  he  obtained  on  any  of  tlie  decorative  metals.  ]Monel 
Metal  is  amenable  to  the  most  delicate  wronght  traceries  or  to  the 
vigorous  strength  of  heavy  turned  sections,  cast  units  or  ])latework. 
In  any  of  these  forms,  this  metal  has  that  feeling  which  reveals 
strength,  durability  and  hardness  without  the  hidden  weaknesses  of 
a brittle  or  inflexible  material. 

The  Textures  of  Monel  Metal 

Just  as  the  mood  of  a man  nonmilly  modifies  his  personalify  with- 
out changing  its  basic  structure,  so  the  various  surface  treatments 
which  may  be  employed  with  iNIonel  Metal  influence  the  expression 
of  its  design  personality  without  changing  its  inherent  qualities.  The 
range  of  textures  has  already  been  indicated,  but  some  of  the  more 
important  finishes  recpiire  special  mention. 

Monel  Metal  castings  are  made  in  the  same  manner  as  gray  iron 
or  .steel  castings.  When  left  as  the  metal  comes  from  the  mould,  it 
has  a distinctly  light  gray  color,  considerably  lighter  than  gray  iron 
and  with  the  usual  sand-finish  texture.  Upon  the  method  of  finishing 
castwork  depends  its  final  texture.  The  metal  may  be  machined, 
hand  tooled,  ground,  hammered  or  polished. 

Forged  work  leaves  Monel  IMetal  with  the  same  tool  marks  as  are 
obtained  on  wrought  iron,  but  in  the  heating  preliminary  to  forging  a 
black  oxide  appears  on  the  surface.  This  oxide  tends  to  adhere 
tightly  to  the  metal  and  is  not  removed  in  the  hammering  i)rocess 
excepting  where  the  metal  is  heated  under  strongly  oxidizing  con- 
ditions. In  this  case,  it  is  partially  but  not  wholly  removed  by  the 
hammering  i)rocess.  If  desired,  this  black  oxide  may  be  left  in  the 
hollow  parts  not  touched  by  the  anvil  or  hammer  so  that  the  black 
oxide  contrasts  with  the  bright  work  of  the  hammered  parts,  giving 
the  exact  api)earancc  of  wronght  iron  that  has  been  high-lighted  by 
filing  or  grinding  the  surface  without  entirely  removing  the  hammered 
finish.  With  INIonel  Metal  work  the  bright  parts  tend  to  remain 
bright,  whereas  with  wrought  iron  the  bright  finish  must  be  preserved 
by  oiling,  laccpiering,  or  other  protective  finish. 

Machine  surfaces  take  the  characteristic  finish  of  the  metal  itself, 
the  texture  depending  entirely  upon  the  tyj)e  of  tools  emjdoyed. 

Hods,  tubes  and  sheets  of  Monel  Metal  can  be  given  a variety  of 
finishes,  ranging  from  a wirc-bru.sh  finish  to  a Xo.  5 j)olish  which  is 
mirror-like  in  its  brilliance  and  reflection.  With  the  Xo.  ,5  finisli, 
M oncl  Metal  reflects  colors  and  forms  so  accurately  that  it  takes 
on  much  of  the  color  of  the  objects  surrounding  it  or  reflected  from  its 
surface.  The  intermediate  degrees  of  j)oli.sh,  from  a Xo.  ;>  to  a wire- 
brush  finish,  bring  out  in  varying  degrees  the  whiteness  and  .self- 
color of  the  metal. 

In  .sj)ite  of  the  fact  that  iSIonel  Metal  is  extremely  corrosion  re- 
sistant and  is  u.sed  for  handling  many  corro.sive  chemicals,  an  etching 
fluid  has  been  developed  which  i)ermits  Monel  Metal  to  be  etched  as 
readily  as  .steel,  glass  and  other  hard  materials.  The  etching  comes 
through  clean  an<l  brilliant  with  the  texture  re.sembling  that  of  a 
sand  l)lastcd  finish  on  glass.  This  etched  texture  is  very  pleasing  in 
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contrast  to  polislicd  plane  sniT'aces.  Holled  and  di-awii  Monel  Metal 
sliajjes  can  be  finished  in  the  same  manner  as  sheets  and  rods. 

The  Use  of  Colors  with  Monel  Metal 

'I'here  are  certain  surface  treatments  that  ^ive  oi)j)ort unity  for 
nsin^'  color  in  eombination  with  the  metal  itself.  The  first  of  these 
is  enameling  which  is  frecpiently  used  in  eonjnnetion  with  etching  to 
give  a brilliant  color  to  the  recessed  jrarts.  Black  enamel,  contrast- 
ing with  the  brilliant  white  of  jtolislied  Monel  Metal,  is  a particularly 
satisfactory  eombination. 

.Vnother  method  of  coloring  is  eloissonne,  employing  the  same 
l)roeess  u.sed  with  other  metal  backing. 

Black  oxide  of  Lionel  Metal  can  be  created  by  heating,  giving  the 
metal  a liighly  durable  black  surface  that  can  oidy  be  removed  by 
grinding.  The  effect  of  tliis  treatment  is  similar  to  that  of  a black 
enamel,  except  that  the  oxide  lias  a dull  or  egg-shell  finish  as  compared 
to  the  glos.sy  surface  of  enamel  work. 

Weathering  of  Monel  Metal 

While  on  the  subject  of  color  and  color  effects  in  iMonel  iMetal, 
it  is  well  to  discuss  here  the  behavior  of  iMonel  Metal  when  exjiosed 
to  atmo.spheric  conditions  of  various  types.  There  is  a great  deal  of 
misunderstanding  as  to  the  behavior  of  white  metals  in  normal 
atmospheric  exjiosures.  All  metals  acquire  a surface  film  of  dirt, 
whether  exposed  indoors  or  out.  This  film  gradually  diminishes  the 
brightness  of  the  metal  itself,  but  is  usually  of  a tyjre  that  can  be 
readily  removed,  restoring  the  original  lustre,  without  heavy  polish- 
ing or  cleaning. 

Tarnish  and  corrosion  are  quite  different  and  are  the  results  of 
chemical  action — generally  oxidization  of  the  metal.  If  Monel  Metal 
is  used  out-of-doors  in  inaccessible  positions  where  it  cannot  be  cleaned 
at  periodic  intervals,  it  will  gradually  acquire  a grayish-green  patina, 
eventually  darkening  to  a mottled  green,  brown  and  black,  Such  is 
the  color  of  the  iMonel  iMetal  roof  on  the  Pennsylvania  Railroad 
Station  in  New  York  after  more  than  twenty  years  of  exposure  with- 
out cleaning  or  care  of  any  kind.  When  the  location  of  the  metal  is 
such  that  it  is  subjected  to  the  drying  effect  of  bright  sunlight  and 
the  cleansing  effect  of  the  free  sweep  of  rain,  it  does  not  develop  the 
patina  described  above  but  acquires  a thin,  translucent  film  not 
greatly  different  in  shade  from  the  original  color  of  the  metal.  De- 
velopment of  a patina  is  not  to  be  considered  as  corrosion  of  the 
ordinary  sort,  because  there  is  no  appreciable  loss  in  weight  or 
strength  such  as  takes  place  when  the  ferrous  metals  rust. 

iMonel  iMetal  exposed  out-of-doors,  but  cleaned  of  the  normal 
surface  film  at  regular  intervals,  remains  light  in  color  and  may 
easily  be  kej)!  in  its  original  bright  condition.  The  amount  of  clean- 
ing required  to  keep  iMonel  iMetal  bright,  even  on  outdoor  exposures, 
is  less  than  that  of  most  other  white  metals  and  less  than  is  usually 
accorded  to  bronze  or  polished  marbles. 

When  expo.sed  indoors  to  ordinary  atmo.sj)heres,  iMonel  ^letal  re- 
mains bright  if  cleaned  at  suitable  intervals,  but  in  this  case  the  in- 
tervals are  still  less  frequent  than  are  required  for  outdoor  exi)osures. 


Fig.  10 

Crisp  details  are  readily  achieved  in  Monel 
Meta!  castings.  Plaque  by  Superb  Bronze  & 
Iron  Company,  Inc.,  Brooklyn,  N.  Y. 


Fig.  11 

Hand-wrought  Monel  Metal  lighting  fixture. 
St.  Ignatius  Loyola  Church,  New  York.  De- 
signed by  Maginnis  & Walsh,  Architects. 
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F19.  12 

Wroushi  Monel  Metdl  window  snlle  made  in 
church  workshop.  Bryn  Athyn  Church,  Bryn 
Athyn,  Pa. 


F.g,  13 

Monrl  Mrtal  railing  buill  up  of  plates  and  rods 
in  T.  { aton  Store,  Toronto.  Designed  by  Ross  ft 
MacDonald,  Architects,  Montreal,  Sproatt  ft 
Rolph,  Associate  Architects,  Toronto.  Exe- 
cuted by  Architectural  Bronze  ft  Iron  Works, 
Toronto. 


When  cleaning  i.s  nece.s.sary,  it  will  he  found  that  iSIonel  Metal 
retains  no  deep  tarnish  marks  but,  can  he  restored  to  its  original 
finish  with  a ininimuin  of  effort  and  hy  the  n.se  of  ordinary  clean.sers. 
Unquestionalffy,  Monel  Metal  stands  high  among  all  white  metals 
in  the  ea.se  with  which  it  can  l)e  cleaned  and  kept  bright,  for  under 
no  coiulitions  can  the  metal  rn.st  nor  does  it  ever  corrode  or  tarnish 
to  such  a degree  as  to  re([nire  expensive  polishing  methods  nide.ss  it 
is  utterly  neglected  over  long  periods  of  time. 

Architects  should  i)ay  particular  attention  to  the  problem  of  clean- 
ing white  metals,  for  there  is  much  confusion  and  misinformation 
current  on  this  subject.  Every  metal  must  be  cared  for  to  a greater 
or  le.s.ser  extent  if  the  designer’s  original  effect  of  color,  texture  and 
reflectivity  is  to  be  maintained  indefinitely.  The  only  matter  of 
importance  is  the  relative  frequency  and  ease  of  cleaning  the  various 
metals.  Studies  of  the  properties  of  Monel  Metal  under  all  con- 
ceivable conditions  of  exposure  and  u.ses  over  a jieriod  of  more  than 
thirty  years  show  that  it  is  entirely  satisfactory  with  respect  to  the 
care  recpiired  to  keep  its  surface  in  the  desired  condition. 

Forms  in  which  Monel  Metal  may  be  Used 

Another  pha.se  of  the  personality  of  any  metal  is  its  adaptability 
to  various  methods  of  fabrication  and  the  variety  of  shapes  and  forms 
in  which  the  metal  may  be  emjiloyed.  IMonel  Metal  can  be  fairricated 
in  every  manner  known  to  the  art  with  the  sole  e.xception  that  it 
cannot  be  extruded.  It  may  be  forged,  ca.st,  re])oussed,  chiseled, 
inlaid,  turned,  machined,  drawn,  rolled,  engraved,  etched,  and  clois- 
sonne  and  chamj)leve  enameled.  In  short,  the  entire  art  of  the  metal 
craftsman  can  be  employed  in  develoj)ing  decorative  or  utilitarian 
products  of  Monel  Metal  so  long  as  extruded  jiatterns  are  not  de- 
manded by  the  designer. 

This  fact  that  Monel  Metal  cannot  be  extruded  becau.se  of  its 
strength  at  high  temperatures  is  of  great  importance  in  under.stand- 
ing  the  projier  use  of  the  material  in  architectural  work.  The  matter 
will  be  more  fully  develojjed  in  subsequent  chaj)ters  on  fabrication 
and  design.  This  limitation  i.s  important  here,  however,  because  it 
contributes  an  element  to  the  jier.sonality  of  Alonel  Metal;  for  it 
establishes  the  nece.ssity  for  creating  j)atterns  having  .shar])  ari.ses 
by  building  up  the  pattern  of  rods  or  sheets,  or  by  machining.  Natur- 
ally, therefore,  the  tendency  in  designing  with  Monel  Metal  i.s  to  use 
shar])  ari.ses  only  when  the  emj)loyment  of  the.se  shapes  or  of  machine 
j)rodncts  i.s  both  logical  and  economicvd,  and  to  employ  slightly 
curved  arises  at  other  ])oint.s,  such  as  can  be  ])roduced  by  drawing 
or  bending  the  .sheet  metal. 

Intelligent  and  .symj)athetic  handling  of  Monel  Metal  design  thus 
acapiires  a characteristic  which  di.stinguishes  the  {)attern  .somewdiat 
from  that  commonly  found  in  designs  that  are  to  be  produced  in 
bronze,  brass,  alnminnm  or  any  of  the  other  metals  that  are  extruded. 
I'liis  by  no  means  impo.ses  any  .severe  limitation  upon  the  designer’s 
scoi)e,  but  it  makes  it  highly  advi.sable  to  avoid  attempting  the  .sub- 
stitution of  Monel  for  an  e.xtrudible  metal  in  any  design  work  that  em- 
j)loys  a (piantity  of  extruded  .shapes.  The  cost  of  reproducing  these 
shapes  in  built  u])  or  machined  .sections  of  Monel  Aletal  often  places 
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this  metal  otit  of  reach  of  the  arehiteet  or  liis  client  when  more  sympa- 
thetic han(llin<i:  of  the  design  would  ])ermit  the  eliminati(»n  of  extruded 
elements  and  would  bring  the  cost  of  Monel  Metal  work  tlown  to  snch 
a point  that  its  use  would  no  longer  he  a cpiestion  of  expense. 

Period  Designs  in  Monel  Metal 

T1  longh  M onel  Metal  is  a “natural”  alloy  and  other  nickel-cop[)er 
alloys  have  been  known  to  mankind  throughont  many  centuries,  there 
is  an  unfortunate  tendency  to  think  of  Monel  iNIetal  as  beingaj)pro- 
priate  only  to  modernistic  work.  Since  packfong  was  employed  by 
Chinese  potters  as  an  intriguing  inlay,  white  metals  have  been  nsed  by 
designers  in  all  architectural  eras,  though  often  the  white  elfect  was 
produced  by  covering  the  base  metal  with  .silver.  There  is  ami)le 
precedent  for  the  use  of  white  metals  in  period  designs,  even  though 
there  may  be  a seeming  paucity  of  precedent  for  the  use  of  INIonel 
Metal  in  this  manner. 

However,  designers  should  appreciate  that  IMoiiel  Metal  is  actually 
a sui)erior  “substitute”  for  wrought  iron  and  for  other  baser  metals 
that  were  used  in  earlier  days.  Wrought  iron  patterns  worked  in 
Monel  ]Metal  have  a crispness,  brilliance  and  beauty  that  craftsmen 
always  seek  in  wrought  iron  work  but  never  realize  so  fully  as  they 
can  now  attain  it  by  using  IMonel  Metal  for  this  purpose.  When  de- 
sired, the  Monel  Metal  wrought  work  may  be  left  in  its  oxidized  finish 
as  it  comes  from  the  forge;  or  it  may  be  ground  to  give  bright  high- 
lights with  oxidized  hollows.  A few  examples  of  fine  wrought  IMonel 
Metal  work  are  presented  in  this  book,  showing  how  period  wrought 
iron  details  have  been  recreated  in  this  relatively  modern  material, 
with  greater  brilliance  of  execution  than  is  to  be  seen  in  the  precedents 
which  inspired  the  designers. 

Similarly,  Monel  Metal  may  with  all  propriety  be  used  in  place  of 
silver  or  baser  white  metals  for  cast  ornaments,  for  lighting  fixtures, 
repousse  work  and  for  chased  and  embellished  ecclesiastical  details 
and  domestic  furnishings  and  accessories. 

Monel  Metal  in  Modern  Design 

There  is  such  universal  recognition  of  the  approj)riateness  of  Monel 
Metal  to  the  development  of  modern  design  themes  that  no  discussion 
of  this  use  of  the  material  is  required.  To  such  an  extraordinary  extent 
has  this  metal  been  adopted  by  the  famous  craftsmen  and  architects 
of  the  present  day  that  the  great  majority  of  illustrations  in  this  book 
show  Monel  Metal  in  modern  design  forms. 

The  Personality  of  Monel  Metal 

This  resume  of  the  characteristic  attributes  and  behavior  of  Lionel 
Metal  summarizes  those  qualities  and  distinguishing  i)ro])erties  of  the 
material  that  constitute  what  we  here  term  its  “personality.”  Only 
when  the  designer  keenly  feels  and  understands  this  personality — 
w'hether  it  be  of  Monel  Metal  or  of  any  other  material  in  which  he 
proposes  to  crystalize  his  design  eonceptions — ean  he  give  force, 
originality  and  fitness  to  the  detail  as  created. 


Fig.  14 

Cast  ornament  used  with  solid  rods  in  grille 
over  entrance  of  T.  Eaton  Store,  Toronto.  De- 
signed by  Ross  & MacDonald,  Architects,  Mon- 
treal; Sproatt  & Rolph,  Associate  Architects, 
Toronto.  Executed  by  Architectural  Bronze  & 
Iron  Works,  Toronto. 


Fig.  15 

Radiator  grille  of  cast  Monel  Metal  in  the  Wall 
and  Hanover  Building,  New  York.  Designed 
by  Delano  & Aldrich,  Architects,  New  York. 
Executed  by  The  Elevator  Supplies  Co., 
Hoboken,  N.  J. 
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Fig.  16  '■ 

Machine  engraving  oFfers  unusual  possibilities  for  the 
development  of  modernistic  details  in  Monel  Metal. 
This  method  was  widely  used  in  fabricating  architec- 
tural metalwork  for  the  Union  Trust  Company  Building, 
Detroit  A Gorton  pantograph  engraving  machine 
is  shown  working  from  a master  plate  in  the  shops  of  ' 
The  Gorham  Co.,  Providence,  R.  I. 


^rdcticd 


Craftsmanship  in  MONEL  MeTAL 


Alt'!'  ;m(l  craft  are  coinplenieiitary  and  inscparahic  forces  in  all 
forms  of  successful  creative  work.  It  is  futile  for  the  artist  to 
envision  what  the  craftsman  cannot  create.  Succe.ssful  desif^n 
in  Monel  Metal  thus  reciuires  an  ai)i)reciation  of  the  methods  by  which 
the  artisan  ])roduce.s  the  desired  result. 

Scope  of  Fabrication  Methods 

The  metal  craftsman  can  work  Monel  Metal  by  every  means  known 
to  his  art,  with  the  single  e.xception  that  the  extrusion  process  must  be 
eliminated.  This  is  an  exceedingly  important  i)oint  for  the  architect 
or  designer  to  bear  in  mind.  It  is  the  only  re.striction  influencing  the 
designer's  work.  In  ])ractice,  however,  it  means  that  architects  should 
not  design  for  bronze,  aluminum  or  some  other  extrudable  metal,  and 
then  change  over  to  iMonel  iMetal  without  either  modifying  the  ex- 
truded details  in  his  composition  or  making  arrangements  to  j)ay  a 
j)remium  for  creating  the  same  effects  through  the  as.seinl)ly  of  solid 
shapes,  or  through  the  use  of  castings  and  machine  work. 

Lack  of  ap])reciation  of  this  simj)le  ])oint  has  led  many  architects  to 
a belief  that  iSIonel  Metal  is  an  exi)ensive  material  to  use  for  decor- 
ative puri)o.ses.  M Idle  iSIonel  ^letal  is  by  uo  means  to  be  classed  as  a 
chea])  metal,  nor  to  be  compared  with  inferior  metals  or  alloys,  the 
relative  ease  with  which  it  can  be  fabricated  enables  it  to  comjiete 
very  clo.sely  with  other  quality  metals  if  the  craftsman  is  not  called 
ujjon  to  do  the  impossible  or  to  create,  by  a.s.senibly  methods,  elements 
that  can  be  cheaply  extruded  in  softer  metals. 

Forms  in  which  Monel  Metal  is  Available 
Before  showing  how  iSIonel  Metal  may  be  fabricated  to  produce 
almost  any  conceivable  design  effect,  it  is  inqrortant  to  discuss  briefly 
the  variety  of  .shai)es  and  forms  in  which  the  metal  is  available  to  the 
craftsman.  The  accompanying  diagram  graphically  pictures  the 
standard  forms  in  which  iNIonel  iSIetal  is  produced  at  the  mill.  The 
following  also  shows  the  approximate  range  of  dimensions  in  which 
each  form  is  made.  The  forms  are  as  follows: 

Sheets  range  in  thickness  from  .OIS"  to  (L  .S.  standard  gauges 
‘•2(!  to  ;5).  Full  finished  sheets  can  be  obtained  in  widths  from  to 
.>()"  and  in  lengths  from  (iO"  to  IT^"  dejrending  ui)on  the  gauge,  (’old 
rolled  sheets  can  be  obtained  in  widths  from  to  dd"  and  in  lengths 
from  ()()"  to  !()()"  dej)ending  uj)on  the  gauge.  Full  finished  sheets  can 
be  secured  in  two  finishes,  (A)  standard  am  1 (B)  X o.  S satin  grind 
finish.  They  are  furnished  in  one  temper  only,  soft  annealed,  ('old 
rolled  sheets  can  be  secured  in  two  finishes,  (\)  cold  rolled  standard 
and  (B)  cold  rolled  and  buffed  finish. 

Strips  are  available  in  thicknesses  from  .01.3"  to  (F.  S.  stand- 

ard gauges  28  to  11),  and  in  any  recpiired  widths  from  13^"  to  IS". 

Plates  range  in  thickness  from  34^"  to  1";  in  width  from  IS"  to  Idd" 
and  in  lengths  from  o'  to  3()\  depending  iqion  the  thickness. 


Sheets  - Strips  - Plates 


Rods  and  Flats 

C Ro  u nds-Squa  res- Rcctansles- Hexagons) 

O !=□  □ 

Seamless  Tubes 

(Round- Rectangular-Square) 


Cold  Rolled  Angles 

L L L 

Hot  Rolled  Angles 


Fig.  17 

Standard  forms  of  Monel  Metal. 
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Fig.  18 

Bending  sheet  Monel  Metal  in  a power  brake. 
Monel  Metal  may  also  be  rolled,  drawn  and 
stamped 


Fig.  19 

Assembling  a Monel  Metal  screen 
in  the  shop  of  the  Gorham  Com- 
pany, Providence,  R.  1.  Compo- 
nent parts  assembled  by  electric 
welding. 


Fig,  20 


Grinding  weld  points  in  a section  of  Monel 
Metal  cornice  for  a bank  counter  screen. 


Ihxh  and  flat K,  in  the  form  of  rounds, 
stiuares,  hexagons  and  rectangles,  are 
j)roduced  in  a wide  range  of  sizes. 

Hot  Rolled  Angles  are  produced  in 
several  sizes  from  l34"  by  134"  3^" 

u{)  to  3"  by  3"  by  34"  -standard  or 
square  root. 

Cold  Rolled  singles  are  produced  in 
several  sizes  from  34"  Kv  34"  up  to  3" 
by  3".  Two  thicknes,ses  are  available 
for  each  size  of  angle  .109"  and 

Seamless  Tubes  are  available  in  out- 
side diameters  from  34"  to  4"  and  with 
wall  thicknesses  from  .()3.>"  to  .1(55". 

Square  and  Rectangular  Tubes  are 
also  available,  but  as  new  dies  are  being 
added  from  time  to  time  special  inquiry 
should  be  made  regarding  requirements 
for  this  tyj)e  of  tubing. 

The  refined  metal  is,  of  cour-se,  avail- 
able in  ingots,  shot,  etc.,  for  castings. 

Methods  of  Working  and  Assembly 

With  these  basic  forms,  metal  crafts- 
men can  create  almost  any  design  the 
architect  may  desire.  The  accomj)any- 
ing  illustrations.  Figures  IS  to  '23  show 
the  commoner  forms  of  fabricating 
decorative  iNIonel  iVIetal  work.  The 
normal  processes  include  rolling,  forging, 
casting,  machining,  etching  (by  chem- 
ical means)  engraving  (hand  or  me- 
chanical), welding,  brazing  and  solder- 
ing. Sand  blasting  has  recently  been 
employed  on  Monel  Metal  to  produce 
decorative  eifects  of  unusual  interest. 
The  ])roce.ss  is  fa.ster  and  usually 
chea])er  than  chemical  etching,  liy 
varying  the  degree  of  i)olish  and  the 
amount  of  sand  blasting  in  different 
I)arts  of  the  design,  the  flat  pattern  can 
be  given  the  effect  of  relief  and  color. 

In  most  ca.ses  the  methods  emj)loyed 
w ith  M onel  )\letal  are  similar  to  the 
methods  employed  with  bronze,  brass, 
wrought  iron  or  steel.  The  few  excep- 
tions which  influence  cost  and  which 
the  designer  may  recognize  in  his  detail 
are  referred  to  in  the  following  chapter. 

Economy  in  Production  Depends 

upon  Design 

So  far  as  possible,  architects  should 
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give  their  tahricators  eoiisi(leial)le  lati- 
tude ill  the  inetliuds  to  he  ein|»Ioye(l 
in  fahrieat iiig  Monel  Metal  jiarts,  lor 
each  shop  has  its  own  way  of  asseni- 
l)ling  the  units  according  to  t he  ecpiip- 
luent  on  hand,  and  the  experience  and 
skill  of  the  craftsmen.  It  is  .seldom 
necessary  to  detail  assemhly  methods. 
\ ery  freiiueiitly  costs  can  he  reduced 
both  in  tlie  architect's  ofiice  and  in  the 
fahricating  shop  Iiy  omitting  in  specifi- 
cations and  drawings  any  fixed 
reiiuirements  concerning  fahrieat  ion 
and  as.seml)ly  methods. 

At  the  same  time,  architects  can 
achieve  their  desired  effect  at  minimum 
cost  hv  so  designing  their  work  that  all 
parts  reipiiring  sharp  arises  can  he  pro- 
duced hv  the  assemhly  of  simple  rods, 
flats  and  plates,  and  castings.  Wher- 
ever extremely  sharp  ari.ses  are  not  es- 
sential, practically  any  desired  shape 
can  he  created  hy  drawing  or  hending 
the  sheet  metal.  Tlie  radius  of  sharp 
corners  produced  hy  these  processes 
can  he  reduced  to  less  than  the  thick- 
ness of  the  metal  hy  first  scoring  the 
sheet  under  the  bend.  In  finisiied  aj)- 
pearance,  this  process  |)roduces  arises 
hardly  to  he  distinguished  from  those 
obtained  hy  extruding  the  metal. 

At  the  same  time,  this  method  of  de- 
sign and  falirication  tends  toward  real 
economy,  because  it  u.ses  far  less  weight 
of  metal  than  is  rerpiired  hy  normal  ex- 
truding ])roce.sses.  Since  iMonel  iMetal 
is  exceedingly  strong  and  rigid,  and  is 
able  to  with.stand  a great  deal  of  wear 
and  abuse,  the  employment  of  relative- 
ly light  sheet  metal  in  rolled,  drawn  or 
bent  forms  in  no  wi.se  impairs  the  (pial- 
ity  of  the  resulting  work. 

In  fact,  full  recognition  of  the  limita- 
tions imposed  upon  the  fabrication  of 
Monel  iMetal  by  its  strength  and  j)er- 
manency  results  in  the  creation  of 
decorative  forms  of  distinctive  char- 
acter that  are  wholly  appropriate  to 
the  personality  of  the  metal  it.self.  In- 
tegrity of  design  is  always  imj)aired  if 
the  form  does  not  truthfully  express  the 
material  to  the  best  advantage. 


Fig.  21 

Acetylene  welding  used  in  the  fabrication  of 
ornamental  details  in  Monel  Metal.  Electric 
welding  is  also  commonly  used. 


Fig.  22 

Inspecting  a finished  counter  screen 
wicket  assembly.  Note  use  of  ma- 
chine engraving. 


Fig.  23 

Laying  out  master  patterns  for  a screen  assembly 
made  of  perforated  and  machine  engraved  plates. 
Reproductions  are  made  on  pantograph  machine. 
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Fig.  24 

Elevation  and  section  oF  a bank 
screen  and  wicket.  Fabricated 
From  rolled  Monel  Metal  strips, 
rods  and  tubes,  with  a decor- 
ative Monel  Metal  casting 
over  the  wicket.  Pittsburgh 
Branch  oF  the  Federal  Reserve 
Bank  oF  Cleveland.  Designed 
by  Walker  & Weeks,  Archi- 
tects. Executed  by  the  John 
Harsch  Bronze  & Foundry  Co., 
Cleveland,  Ohio. 


F.9.  25 

Head  oF  screen  cold 
rolled  From  strip. 
Glass  stops  solid  rods. 


Jamb  oF  screen.  The  wicket  Frame  is  cold 
rolled  From  Monel  Metal  strip.  Wicket  is 
constructed  oF  tubes  and  bars. 


Fig.  27 

Base  oF  screen.  Made  oF  two 
pieces  cold  rolled  From  Monel 
Metal  strip. 
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Fig.  28 

Monel  Metdl  trim  for  door  frame 
and  door  made  of  standard  mould- 
ing of  the  type  produced  in  quan- 
tity by  a number  of  metal  moulding 
manufacturers.  Compare  this  detail 
using  standard  forms  with  the  spe- 
cial detail  shown  in  Fig.  30  devel- 
oped by  cold  rolling  or  forming  on 
a brake. 


\l 

L . - - j 

! \ 

' \ 

Typical  Methods  of  Fabricating  Ornamental  Details  and  Trim  from 
Standard  Monel  Metal  Shapes  and  Strips. 

M(i>t  (if  the  coniiiion  forms  of  decorative  metalwork 
may  he  fabricated  from  Monel  Metal  rods,  sheets, 
plates,  strip,  tnhes  or  angles.  'I'hese  illustrations  show 
the  sohition  of  tyjiical  design  prohlems  largely  developed 
from  strip  metal,  either  rolled  or  formed  on  a hrake, 
elihiinating  the  need  for  extruding  special  shajies,  which 
can  only  he  done  with  softer  metals. 
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Fig.  31 

Monel  Metal  may  be  forged  like 
wrought  iron,  but  produces  results  of 
greater  brilliance  and  crispness.  En- 
trance grille  by  FHarry  Allen  Jacobs, 
Architect,  New  York.  Executed  by 
Renner  & Maras,  Inc.,  Long  Island 
City,  N.  Y. 


Practical  Desisn  in  MONEL  MeTAL 


F it  may  he  taken  as  an  axiom  that  design  lonns  should  express  tlie 
material  emi)loyed,  it  is  very  easy  to  eaj)tnre  the  s])irit  or  j)ersonality 
of  Monel  Metal.  Whether  the  form  he  developed  hy  forging,  easting, 
rolling,  engraving,  or  any  other  aj)i)ropriate  fahrieation  method,  the  iii- 
herent  pro])erties  of  Monel  iNletal  suggest  to  the  designer  ap])ropriate  and 
heautiful  forms  of  expression.  In  this  chapter  c‘onsideration  is  given  to 
j)ractical  methods  of  designing  in  i\lonel  Metal  which  ])roperly  exj)res.s 
both  the  material  and  the  art  of  the  craftsman  without  in  the  least 
manner  limiting  the  breadth  of  the  designer's  conceptions. 

Eliminating  Extruded  Shapes 

The  architect  not  accustomed  to  working  in  bronze  or  brass  may  feel 
somewhat  hami)ered  when  working  in  iNIonel  iNIetal,  knowing  that  it  is 
imj)Ossible  to  extrude  this  metal  and  relatively  costly  to  rei)roduce  certain 
com])Iicated  extruded  shaj)es  l)y  other  means.  As  a matter  of  fact,  it  is 
sometimes  expensive  to  reproduce  an  element  that  was  designed  for 
fabrication  by  the  use  of  extruded  shai)es,  l)ut  it  is  neither  costly  nor 
difhcult  to  achieve  the  desired  effect  in  iSIonel  ]\Ietal  by  entirely  eliminat- 
ing the  extruding  process. 

Sharp  ari.ses  characteri.stic  of  extruded  shapes  may  readily  be  created 
by  assembling  the  form  with  rods,  flats,  plates,  strips,  angles  and  other 
standard  forms  in  which  Monel  iNIetal  is  available  to  the  fabricator. 
Typical  methods  of  avoiding  extruded  sha])es  will  be  .seen  in  the  illus- 
trations on  j)ages  ,‘?(),  .‘H,  .‘53  and  .3(). 

Design  of  Forged  Details 

The  methods  of  designing  wrought  iron  details,  which  are  so  familiar 
to  every  architect,  may  be  employed  without  modification  when  Monel 
Metal  is  to  be  u.sed.  iSIonel  iNIetal  is  worked  under  the  hammer  in  much 
the  same  way  as  wrought  iron,  exce])t  that  it  rerpiires  heavier  hammering, 
because  of  its  high  .strength  at  forging  temperatures.  It  is  advisable  for 
the  craft.sman  to  employ  low  sulphur  fuels  for  heating  Monel  iNIetal. 
Coal  or  coke  forges,  however,  can  be  u.sed  if  precautions  are  ob.served. 

Designers  will  find  that  wrought  details  of  iNIonel  iNIetal  can  be  de- 
veloped with  greater  brilliance  and  crisj)ness  than  is  i)ossil)le  with 
wrought  iron,  and  for  that  reason  Monel  Metal  may  be  u.sed  as  a 
substitute  for  wrought  iron  when  superior  results  are  desired. 

Wrought  iSIouel  Metal  details  may  be  finished  in  a variety  of  ways. 
Forged  work  leaves  iNlonel  Metal  with  the  same  tool  marks  as  are 
obtained  on  wrought  iron,  but  in  the  heating  ])reliminary  to  forging  a 
black  oxide  a{)pears  on  the  surface.  This  oxide  tends  to  adhere  tightly 
to  the  metal  and  is  not  removed  in  the  hammering  process  exce|)ting 
when  the  metal  is  heated  under  strongly  oxidizing  conditions.  In  this 
case,  it  is  partly  but  not  wholly  removed  by  the  hammering  ])roce.ss. 

H.y  grinding  and  buffing  to  bring  out  the  highlights  leaving  the  black 
color  in  the  hammer  marks,  the  effects  of  hammered  wrought  iron  is 
obtained.  This  mottled  finish  is  both  handsome  and  durable. 


Fi3.  32 

Hand-rail  employing  extruded 
shapes  as  developed  for  bronze, 
aluminum  or  other  extrudable  metals. 


Fig.  33 

The  same  hand-rail  developed  in 
Monel  Metal  without  the  use  of 
extruded  shapes.  Crown  and  bot- 
tom channel  formed  on  a brake. 
Other  members  flat  bars. 
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Fig.  34 

Typical  finishes  on  wrought  Monel  Metal.  Texture  effects  vary  with  character  of  ham- 
mering. Color  values  vary  with  the  amount  of  grinding  or  polishing.  The  dark  strip 
shows  the  black  oxide  formed  during  forging,  which  may  be  left  as  a durable  finish  or 


fig.  35 

f tch«’d  MonrI  Metal  panels  and  trim  in  entrance  doors  to  Broadway  National  Bank  & 
Trust  Company,  New  York,  Architect's  original  drawings  shown  at  sides.  Architect 
Louis  H.  fnedland,  New  York.  Executed  by  Superb  Bronze  & Iron  Co.,  Brooklyn, 
New  York. 


All  over  bright  finishes  may  be  ob- 
tained by  the  usual  grinding  and  buff- 
ing methods. 

Specijicaiion  Data:  When  specifying 
forged  work  of  Monel  Metal,  normal 
wrought  iron  specifications  should  be 
modified  to  include  the  following: 
Materials:  Forged  details  of  Monel 
INIetal  shall  be  worked  from  hot  rolled 
rods,  flats  or  plates.  Heating  and  forg- 
ing shall  be  done  in  accordance  with 
the  i)ractice  recommended  by  The  In- 
ternational Nickel  Company. 

Designing  Cast  Monel  Metal  Details 

Deviation  from  standard  practice  in 
the  design  of  cast  details  is  not  ordin- 
arily recpiired  with  Monel  Metal. 
Moulding  and  foundry  practice  is 
changed  to  accommodate  the  higher 
temperature  of  melting  and  pouring  of 
Monel  Metal  and  to  provide  for  its 
greater  shrinkage.  The  International 
Nickel  Company  maintains  a staff 
of  practical  foundrymen  to  assist  in 
casting  problems. 

Castings  may  be  finished  in  any  of 
the  usual  ways,  such  as  by  machining, 
grinding,  sand  blasting,  wire  brushing 
and  polishing. 

Specificatioti  Data:  Detailed  specifi- 
cations may  contain  the  requirement 
that  Monel  IMetal  castings  shall  be 
made  under  the  conditions  and  follow- 
ing the  methods  recommended  by  the 
technologists  of  The  International  Nic- 
kel Comi)any.  All  castings  shall  be 
made  of  new  metal. 

Etched  Work  on  Monel  Metal 

In  sjrite  of  the  high  corrosion  resis- 
tance of  IMonel  IMetal  and  its  immunity 
to  attack  by  ordinary  acids  and  alkalis, 
an  etching  fluid  has  been  develojred  for 
producing  superior  results  on  Monel 
Aletal.  Standard  practice  is  used  in  the 
design  of  etched  work  and  any  depth  of 
etching  normally  used  on  decorative 
metal  work  may  be  produced  on  Monel 
Metal.  The  etching  is  clean  and  crisp, 
and  leaves  a finished  surface  resembling 
fine  sand  blasting.  This  surface  may  be 
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reduced  to  a polished  finisli  in  the  cus- 
toiiiary  ways,  or  may  he  left  as  a decor- 
ative surface  to  contrast  with  tlic  bright 
finish  of  tlic  untouched  |)arts. 


Ensraving  on  Monel  Metal 

\’ery  hrilliant  and  heantifnl  results 
can  he  acliieve<l  l)y  hand  or  macliine 
engraving  on  Monel  Metal.  Except  for 
the  most  elaborate  detailed  work,  ma- 
chine engraving,  employing  a panto- 
graj)h  device  similar  to  that  illustrated 
in  Figure  Ki  is  customarily  used.  The 
architect  produces  his  })attern  in  the 
form  of  the  customary  line  drawing. 
Where  only  a single  reproduction  of  the 
pattern  is  recpiired,  the  latter  is  trans- 
ferred to  the  sheet  and  the  routing  tool 
runs  over  the  lines  to  the  recpiired 
depth.  If  identical  ])atterns  are  to  he 
reproduced  a number  of  times,  the  en- 
graver first  makes  a master  pattern  and 
works  from  this  with  the  pantograph, 
^luch  of  the  work  on  the  hank  screens 
in  the  I’nion  Trust  Building  at  Cleve- 
land was  performed  in  this  manner. 

Specificatio)!  Data:  No  .sj)ecial  in- 
structions are  recpiired.  It  is  custom- 
ary to  u.se  full  finished  sheets  for  this 
type  of  work,  hut  any  other  form  of 
Monel  iMetal  may  lie  employed. 

Designing  Drawn  Shapes 

Monel  ^letal  strips  may  he  drawn 
through  roller  dies  in  the  manner  cus- 
tomarily employed  for  drawing  steel 
and  bronze.  A great  many  shapes  are 
commercially  produced  by  manufac- 
turers of  metal  mouldings  and  store 
fronts.  The  drawing  process  is  eco- 
nomical if  the  fabricator  can  use  exist- 
ing rolls  or  if  sufficient  footage  of  work 
is  required  to  offset  the  cost  of  making 
special  tools.  IMonel  IMetal  is  ductile 
and  entirely  amenable  to  drawing. 

Specification  Data:  No  special  in- 
structions required.  The  fabricator 
should  be  permitted  to  use  Monel 
Metal  of  appropriate  temper  and  speci- 
fications should  be  confined  to  the 
desired  finish.  {Continued  on  page  Sf 


Fis,  36 

Engraved  Monel  Metal  trim  with  applied  detail  built  up  of  plates. 


Decorative  heading  of  cast  Monel  Metal. 


Fig.  37 

Jambs  trimmed 


with  rolled  strip  and  cast  finials. 
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Vestibule  entrance  developed  entirely  in  Monel  Metal,  marble  and  glass.  Department  store  of 
T.  Eaton  Company,  Ltd.,  Toronto,  Canada.  Architects,  Ross  & MacDonald,  Montreal.  Sproatt  & 
Rolph,  Associate  Architects,  Toronto.  Executed  by  Architectural  Bronze  & Iron  Works,  Toronto. 
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Fig  43 

Elevator  doors  and  trim  of  Monel  Metal  in  the  T.  Eaton  Company,  Ltd.  department  store,  Toronto, 
Canada.  Architects,  Ross  & MacDonald,  Montreal,  Sproatt  & Rolph,  Associate  Architects, 
Toronto.  Executed  by  Architectural  Bronze  and  Iron  Works,  Toronto. 
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Fig.  44 
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Fig.  45 

Handrail  formed  by  superimposing  Monel 
Metal  strips 


Fig.  46 

Entrance  doors  and  cresting  of  Monel  Metal  in 
combination  with  bronze  in  foyer  of  Integrity 
Trust  Company.  Paul  Philippe  Cret,  Architect. 
Executed  by  Wm.  H.  Jackson  Co.,  Brooklyn, 
New  York. 


Special  Rolled  Shapes  Not  Advisable 

While  there  is  a steady  tendency  toward  the  mill  production  of 
an  increased  variety  of  rolled  Monel  Metal  shapes,  the  cost  of  pro- 
ducing special  rolled  shapes  is  prohibitive  for  ordinary  architectural 
work.  JJefore  considering  the  use  of  special  rolled  sections,  consult 
The  International  Nickel  Company. 

The  need  for  special  rolled  shapes  is  easily  obviated  by  machining 
the  nearest  shapes  commercially  produced  or  by  as.sembling  existing 
shapes  as  de.scribed  above  with  reference  to  the  elimination  of  ex- 
truded forms  and  as  mentioned  again  below. 

Designing  Built-up  Sections  of  Flats,  Rods,  Angles  and  Tubes 

A great  many  structural  and  decorative  elements  can  be  formed  of 
the  a.s.sembly  of  flats,  rods,  angles  and  tubes  in  appropriate  combina- 
tions. Note  the  detail  shown  in  Figure  41  of  a typical  frame  to  carry 
plate  glass,  such  as  might  be  used  in  a bank  screen.  The  main  body  of 
this  frame  can  be  created  in  two  ways,  either  by  taking  a square  rod 
and  milling  out  the  rabbets  for  the  glass,  or  by  developing  “L”  shaped 
section  by  welding  or  brazing  a square  to  the  edge  of  a flat  section. 
The  glass  stop  in  this  design  is  made  of  a square  rod. 

This  type  of  work  is  vastly  simplified  by  the  fact  that  Monel  Metal  is 
readily  brazed,  soldered  or  welded  and  that  these  processes  can  be  finished 
off  so  fhat  fhe  joints  are  j)ractically  invisible.  The  designer  should  give 
the  artist  considerable  leeway  in  the  development  of  forms  employing 
this  method  of  assembly,  for  the  utility  of  the  method  depends  upon  the 
ecpiipment  at  hand.  The  relative  cost  of  machining,  drawing  or  assem- 
bling units  is  the  governing  factor,  becau.se  api)earance  and 
strength  are  not  affected  to  any  appreciable  degree  by  the  method  of 
fabrication. 

S perl ficaf ion  Data:  No  special  instructions  are  needed  beyond  general 
instructions  which  may  be  incorporated  in  thoroughly  detailed  specifica- 
tions concerning  the  u.se  of  brazing,  soldering  or  welding. 

Repousse,  Enameling  and  Other  Processes 

Monel  Metal  is  amenable  to  decorative  treatment  by  all  other  known 
forms  of  metal  working,  including  sj)inning,  repousse  and  stamping.  The 
metal  can  be  deeply  drawn,  using  ajrpropriate  dies  and  sufficient  power, 
with  intermediate  annealings  to  keep  the  metal  from  becoming  too  hard. 
M onel  Metal  also  may  be  decorated  by  various  enameling  processes,  in- 
cluding hard-baked  enameling. 

Employing  Monel  Metal  with  Other  Decorative  Metals 

\’ery  beautiful  results  can  be  achieved  by  combining  the  brilliant  white 
of  M onel  M etal  with  bronze,  copjrer  and  brass.  For  decorative  purposes 
where  the  work  is  expo.sed  in  ordinary  atmospheres  and  where  cleaning 
comi)onnds  are  used  with  suitable  care,  iMonel  iMetal  can  be  combined 
with  any  other  desired  metal. 

Since  Monel  Metal  can  be  welded,  soldered  or  brazed  without  diffi- 
culty, the  method  of  joining  this  metal  to  other  decorative  metals  is 
governed  largely  by  the  limitations  imposed  by  the  other  materials. 
Normally,  hard  or  soft  .soldering  or  brazing  are  used  in  this  work. 
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Wire  Brush  Finishes  on  Monel  Metal 

One  precaution  reganliiif;'  the  finish  of  Monel  Metal  slionid  here  l)e 
called  to  the  attention  of  the  designer.  Wire  hrnsh  finishes  are  fixaiuently 
employed  on  decorative  metal  work  to  bring  out  the  .self-color  of  the 
metal  by  the  use  of  a finely  grained  surface  instead  of  a highly  reflective 
surface  that  picks  up  the  color  of  surrounding  objects. 

ire  brushing  can  be  accomplished  on  Monel  iMetal  with  great  ease, 
but  experience  has  shown  that  the  brushes  emi)loyed  should  themselves 
be  made  of  Monel  Metal.  The  rea.son  for  this  is  that  in  at  least  one 
instance  where  steel  wire  brushes  were  employed,  fine  ])articles  of  steel 
remained  embedded  in  the  tough  surface  of  the  M onel  Metal  where  they 
eventually  rusted,  creating  a mottled  appearance  that  was  very  nn.satis- 
factory.  The.se  particles  of  .steel  can  be  eliminated  by  etching  them  out 
with  an  acid  to  which  Monel  iMetal  is  resistant,  but  the  extra  co.st  of 
this  work  can  be  entirely  eliminated  by  specifying  that  “«//  irire  hni.sitnnj 
shall  he  done  with  Monel  Metal  brushes." 

Modern  Design  Motifs  in  Monel  Metal 

There  is  very  general  recognition  of  the  api)ropriateness  of  Monel 
Metal  to  decorative  compositions  of  modernistic  architectural  character. 
So  broad  is  this  recognition  that  the  majority  of  the  illustrations  in  this 
book  show  work  in  the  modern  spirit.  The  design  motifs  now  so  widely 
used  are  entirely  in  harmony  with  the  personality  of  Monel  iMetal  so  that 
particularly  haj)py  results  are  usually  achieved  with  this  material  in  this 
form  of  expression. 

Monel  Metal  in  Period  Design 

This  predominant  use  of  Monel  Metal  in  modern  design  themes  should 
not  blind  the  architect  to  the  extraordinary  potentialities  of  the  metal  for 
period  designs.  ^Mention  has  already  been  made  of  the  fact  that  jMonel 
Metal  is  more  sati.sfactory  for  wrought  iron  details  than  wrought  iron 
itself.  It  is  not  only  more  lirilliant  in  its  crispness  and  perfection  of  form, 
but  it  is  more  durable  and  has  greater  strength  than  wrought  iron  for 
such  u.ses. 

Similarly  iMonel  iMetal  may  be  employed  for  architectural  details  and 
acces-sories  that  in  earlier  periods  were  worked  in  baser  metals  and 
finished  in  color  or  j)lated  with  silver.  The  workability  of  Monel  iMetal, 
its  absolute  permanence,  its  j)hysical  strength  and  its  resistance  to 
deterioration  or  wear  in  any  form  commends  its  u.se  for  all  types  of 
metal  work  involving  fine  craftsmanship. 

Architectural  Accessories  of  Monel  Metal 

All  manner  of  architectural  accessories  may  be  designed  in  iNIonel 
Metal  and  many  of  them  can  be  obtained  commercially  through  manu- 
facturers of  standard  ])rodncts  such  as  metal  furniture,  hardware  and 
lighting  fixtures.  These  accessories  range  all  the  way  from  the  use  of 
Monel  iNIetal  strips  in  terrazzo  floors  and  iMonel  Metal  inserts  in  tile  or 
marble  work  to  letter  boxes,  mail  chutes,  directory  boards,  elevator 
fittings,  lighting  fixtures,  fireplace  hardware  and  furniture.  The  designer 
can  thus  readily  complete  the  composition  in  which  Monel  iNletal  is  used 
for  architectural  ornamental  details  by  repeating  the  same  metallic  color 
and  finish  in  appropriate  furnishings  and  accessories. 


Pi3-  47 

Ventilating  grille  made  entirely  of  standard  rods 
and  strips  of  Monel  Metal. 


Fig.  48 

Fireplace  screen,  andirons,  and  mantel  of  Monel 
Metal  with  marble^trim.  Designed  by  Buchman 
& Kahn,  Architects. 
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Applications  of  MONEL  MeTAL 


T 11  EKE  is  iio  apparent  limit  to  the  a(laj)tal)ilit y 
of  Monel  Metal  to  areliiteetural  purposes.  Its  use 
is  indicated  wherever  any  one  or  more  of  its 
many  (pialifications  are  needed.  It  may  l)e  eho.sen 
solely  for  its  color  or  for  its  hardness,  resistance  to 
wear  or  structural  streiifith.  It  may  he  cm])loyed 
because  it  is  one  of  the  easiest  decorative  metals  to 
keep  clean  and  in  its  original  condition.  It  may  he 
used  for  permanency  alone,  even  giving  it  finishes 
other  than  tho.se  tleveloi)ed  in  the  natural  metal. 

In  the  pages  immediately  following  will  he  found 
illustrations  and  brief  te.xt  describing  a wide  variety 
of  a])plications  of  iMonel  iNIetal  in  architectural  work. 
M any  others  may  he  suggested  by  the  designer’s  own 
ingenuity.  In  every  instance,  the  indicated  use  of 
M onel  iVIetal  has  already  ])roved  satisfactory  through 
actual  service  under  a wide  variety  of  conditions. 


It  will  he  noted  that  the  following  illustrations  do 
not  emi)hasize  the  use  of  Monel  iNletal  for  exterior 
architectural  details  which  are  not  placed  where  they 
can  receive  j)eriodic  cleaning.  The  International 
Nickel  (’omj)any  desires  to  advocate  the  use  of 
Monel  ]Metal  only  in  places  where  its  performance 
will  prove  fully  .satisfactory.  They  recognize  that  no 
metal  in  exterior  applications  will  forever  remain  un- 
diinmed  in  its  brilliance  or  color  without  a certain 
amount  of  attention.  They  would  very  much  i)refer 
to  forestall  di.sa{)i)ointment  in  the  j)erformance  of 
their  product  by  discouraging  its  use  in  places  where 
it  cannot  receive  j)roper  care,  than  to  extend  its 
markets  by  unconsidered  enthusiasm  for  its  many 
good  ])ro{)erties.  Only  by  .strict  adherence  to  this 
])olicy  can  the  architects’  intere.sts  l)e  protected  and 
the  integrity  of  the  product  be  maintained. 


Fig.  50 

Monei  Metal  hand-rails  and  stair 
trim  shown  in  architectural  draw- 
ings upon  the  facing  page.  All 
members,  except  finials  and  brack- 
ets (which  are  cast),  are  made  from 
Monel  Metal  strips  or  rods.  Ar- 
chitects, Ross  & MacDonald,  Mon- 
treal. Sproatt  & Rolph,  Associate 
Architects,  Toronto.  Executed  by 
Architectural  Bronze  & Iron  Works, 
Toronto. 
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F13.  51 

Doors  to  service  closets  and  show  windows  in  the  T.  Eaton  Company  store,  Toronto- 
Architects,  Ross  & MacDonald,  Montreal.  Sproatt  & Rolph,  Associate  Architects, 
Toronto.  Executed  by  Architectural  Bronze  8f  Iron  Works,  Toronto. 


DOORS  OF 

NO  architectural  detail  iu  a modern 
commercial  building,  hotel  or 
apartment  is  of  greater  import- 
ance to  the  architect  than  the  design 
and  construction  of  doors  and  door 
frames.  Constituting  important  ele- 
ments in  the  decorative  .scheme  and 
subject  to  coiLstant  u.se  and  frequently 
to  .severe  abu.se, the.se  members  combine 
utility  and  decorative  value  to  an  ex- 
traordinary degree. 

Monel  Metal  possesses  three  distinct 
advantages  for  the  construction  of 
entrance  and  interior  doors.  First  of 
these  is  its  great  .structural  strength; 
for  Lionel  ]\Ietal  has  the  rigidity  and 
durability  of  steel  or  wrought  iron. 


Fig.  52 

Counter  gate  mdde  of  a single  sheet  of  Monel  Metal  rein- 
forced at  the  back. 


Fig.  53 

Monel  Metal  door  with  cast  and  drawn  trim.  Con- 
struction details  are  shown  in  Fig.  41  on  Page  30. 
Architects,  Ross  & MacDonald  Montreal.  Sproatt 
a Rolph,  Associate  Architects,  Toronto.  Executed 
by  Architectural  Bronze  a Iron  Works,  Toronto. 
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'File  st'cond  advaiitag’e  lies  in  tlii'  re- 
sistance of  Monel  Metal  to  wear,  lleiii”’ 
.solid  throngliont,  there  is  no  surface 
finish  to  clup  or  wear  off.  Its  fiidshes 
are  durable,  resisting-  abrasion  and  con- 
stant contact.  Its  hardness  and  tough- 
ne.s.s  prevents  denting,  .scratchitig-  and 
injury  through  abusive  handling.  The 
metal  does  not  stain,  and  the  finger 
marks  that  always  appear  around 
handles  or  inish  ])lates  can  be  wiped 
away  without  effort. 

The  third  merit  of  Monet  Aletal  is  its 
inlierent  decorative  value  and  the  ea.se 
with  which  it  may  be  formed  to  create 
unusual  effects  as  illustrated  here. 


F13.  54 

Entrance  doors  of  unusually  simple  and  vigorous  design  leading  to  a modern  restaurant. 
Architects,  Ross  & MacDonald,  Montreal,  Sproatt  & Rolph,  Associate  Architects, 
Toronto.  Executed  by  Architectural  Bronze  & Iron  Works,  Toronto. 


Fig.  55 

Door  to  switch  cabinet  made  of  sheet  Monel  Metal  with 
applied  strips.  Architects,  Ross  & MacDonald,  Montreal. 
Sproatt  & Rolph,  Associate  Architects,  Toronto.  Executed 
by  Architectural  Bronze  & Iron  Works,  Toronto. 


Fig.  56 

Entrance  to  National  Cash  Register  Company  store, 
Chicago,  showing  Monel  Metal  doors.  Designed 
by  Holabird  & Root,  Architects.  Executed  by  the 
Gorham  Co.,  Providence,  R.  I. 


39 


• APPLICATIONS 


OF  MONEL  METAL* 


ELEVATOR  DOORS 


QIXCE  elevator  doors  constitute  the  gateways  to  the  various 
^ floors  in  the  hnihling,  they  deserve  architectural  treatment 
eoniinensurate  with  their  importance.  At  the  same  time,  they 
must  he  sturdy,  fire-resistive  and  easily  maintained  in  their 
new  aj>pearance.  Monel  Metal  construction  is  excellently 
adapted  to  such  uses,  possessing  these  desirable  features  to  an 
unusual  degree.  The  illustrations  herewith  suggest  varied 
treatments  of  reinarkable  interest. 


Fig.  57 

Elevator  doors  and  trim  in  Wilshire  Tower 
Building,  Los  Angeles.  Executed  in  etched 
Monel  Metal  with  black  enamel  background, 
by  Dahlstrom  Metallic  Door  Co.,  Los  Angeles. 


Fig.  58 

Elevator  arcade  in  the  T.  Eaton  Company  store, 
Toronto,  showing  bank  of  elevator  doors  similar 
in  construction  to  those  detailed  in  Figs.  43  and 
44  on  Pages  32  and  33.  Architects,  Ross  & 
MacDonald,  Montreal.  Sproatt  & Rolph,  Asso- 
ciate Architects,  Toronto.  Executed  by  Archi- 
tectural Bronze  & Iron  Works,  Toronto. 


Fig.  59 

Elevator  door  in  the  William  Lcn  Hotel,  Mem- 
phis, Tenn.  Eugene  J.  Stern,  Architect. 
Etched  Monel  Metal  panels  contrasted  with 
mirror  polish.  Frame  and  trim  are  steel  with 
dead  black  finish.  Executed  by  the  Thorp  Fire- 
proof Door  Co.,  Minneapolis,  Minn. 
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REVOLVING  DOORS 

IN  tlie  design  of  revoKing  doors,  sturdy  construet ion  inusl  he 
eoinl)ined  with  lightness,  l)eeanse  the  indi\'idual  leaves  must 
l>e  relatively  thin  and  the  door  should  have  inininniin  weight. 
Furthermore,  hnilding  codes  ine\ital)ly  ixainire  lai'ge  glass 
[)anels  Tor  clear  visihility,  i)laeing  a further  responsihility  upon 
the  metal  framework.  Here  again  the  strength  and  rigidity  of 
Monel  Metal,  eomhined  with  its  resistance  to  wear  and  abuses, 
make  it  of  exeei)tional  value  for  revolving  doors. 


Fig.  61 

Monel  Metdl  revolving  doors  and  decorative 
trim  in  entrance  of  the  Board  of  Trade  Building, 
Chicago,  Holabird  & Root,  Architects.  Exe- 
cuted by  Van  Kannel  Revolving  Door  Co. 
New  York. 


Fig.  62 

Revolving  doors  of  all  Monel  Meta!  construc- 
tion in  the  Central  Savings  Bank,  New  York 
City.  Executed  by  Van  Kannel  Revolving  Door 
Co.,  New  York. 


Fig.  60 

Revolving  doors  of  all-Monel  Metal  construc- 
tion in  Western  Union  Office,  Board  of  Trade 
Building,  Chicago.  FHolabird  & Root,  Archi- 
tects. Executed  by  Van  Kannel  Revolving  Door 
Co.,  New  York. 
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F19.  63 

S<jfe  deposit  vaults  in  the  Canadian  Bank  of  Commerce,  Toronto. 
Darling  & Pearson,  Architects,  Toronto.  E.  F.  Abell,  Vault  Engineer, 
New  York.  All  Monel  Metal  construction  throughout.  Executed 
by  The  Goldie  & McCullough  Co.  Ltd.,  Galt,  Ontario,  Canada, 
and  J.  & J.  Taylor,  Ltd.  Toronto 


THKHK  i.s  a great  tleal  of  syniholisni  involved  in 
the  areliiteetnral  design  of  hanking  quarters. 
Tlie  nionuinental  character  given  to  the  public 
space  of  almost  every  bank  is  intended  to  reflect 
permanency,  dignity,  stability  and  wealth.  Simi- 
larly, the  choice  of  metalwork  may  very  properly 
connote  security  in  addition  to  these  other  cpialities. 
For  this  ])urpo.se.  Monel  Metal  represents  an  ideal 
material.  Even  to  the  uninitiated  who  know  little 
of  its  actual  physical  properties.  Monel  Metal  looks 
and  feels  its  inherent  .strength.  Its  brilliant  white- 
ness, crisj)  lines  and  solid  construction  tell  a true 
story  of  security  and  safety,  ('oupled  with  these 
characteristics  is  unusual  decorative  value  con- 
si.stent  with,  the  ([uality  of  treatment  which  is 
uniformly  accorded  to  banking  rooms. 

The  illmstrations  on  this  j)age  suggest  but  a few 
of  the  applications  of  Monel  Metal  in  banking 


Fig.  64 

Section  of  counter  of  main  banking  room.  Union  Trust  Company, 
Detroit.  Fabrication  methods  illustrated  in  Figs.  16,  21  and  22.  De- 
signed by  Smith,  FHinchman  & Grylls,  Architects,  Detroit.  Executed 
by  The  Gorham  Co.,  Providence,  R.  I. 


Fig.  65 

Gates  at  entrance  to  safe  deposit  vaults,  In- 
tegrity Trust  Company,  Philadelphia,  showing 
Monel  Metal  in  combination  with  bronze. 
Paul  Philippe  Crct,  Architect.  Executed  by 
the  Wm.  H Jackson  Co.,  Brooklyn,  New  York. 
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• APPLICATIONS 


O F 


MONEL 


METAL* 


BANKING  QUARTERS  OF  ALL  TYPES 


(luarters.  It  lias  lieen  finployt'd  For  door.N.  ^rillos, 
gates,  eounter  screens,  elieek  desks,  windows,  stair 
railings,  vault  interiors  and  sale  deposit  boxes—  in 
fact  For  every  metal  detail  From  name  plates  to 
lighting  fixtures  and  waste-baskets. 

.Vttention  is  jiartienlarly  called  to  the  advantage 
oF  using  Monel  Metal  as  a Foil  or  Focal  point  in  de- 
signs that  involve  eolorl'ul  treatment  in  rich  marbles, 
inlaid  woods,  mosaic  floors  and  ornamented  ceilings. 
This  apjilieation  is  well  exjires.sed  in  the  banking 
room  oF  the  I'nion  Trust  ('omj)any  in  which  liril- 
liant  coloring  has  been  harmonized  by  the  constant 
use  oF  Monel  iNIetal  For  cheek  desks,  eounter  .screens, 
doors,  grilles  and  gates.  Note  also  the  all-Monel 
Metal  sale  dej)osit  vaults  in  the  Canadian  Bank  of 
Commerce  Building  at  Toronto  in  which  walls  and 
ceilings  as  well  as  l)ox  lockers  and  grilles  are  made 
exclusively  oF  this  metal. 


F13.  66 

Main  banking  room.  Union  Trust  Company,  Detroit,  showing  Monel 
Metal  check  desks,  counter  screens,  waste-baskets.  Designed  by 
Smith,  Hinchman  & Grylls,  Architects,  Detroit.  Executed  by  The 
Gorham  Co.,  Providence,  R.  I. 


Fig.  67 

Screen  supports  of  oxidized  bronze  with  Monel  Metal  trim  in  Broad- 
way National  Bank  & Trust  Company,  New  York.  Designed  by  Louis 
FH.  Friedland,  Architect,  New  York.  Executed  by  Superb  Bronze  & 
Iron  Co.,  Brooklyn,  N.  Y. 
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OF  MONEL  METAL* 


GRILLES,  RAILINGS  AND 

l]K  ill  US  rations  on  tliis  l)age  si)eak  eloquently  of  the  versatility  of  Lionel 
Metal  for  the  (levelo{)nient  of  grilles,  railings,  gates  and  crestings  of  all 
types.  In  these  applications,  the  strength  and  rigidity  of  Monel  Metal 
lends  integrity  to  the  design,  for  there  is  no  need  for  employing  baser  metals 
concealed  behind  the  decorative  elements  to  secure  requisite  strength. 

As  noted  eLsewhere,  Monel  ^letal  may  be  forged  to  create  patterns,  which 


F13.  70 

A combined  grille 
<jnd  lighting  fixture 
developed  in  Monel 
Metal  plates  and  glass. 


Fig,  72 

Forged  Monel  Metal  door  at  49  East  80th 
Street,  New  York.  Designed  by  Harry  Allen 
Jacobs.  Architect.  See  also  Fig.  31  on  Page  24. 
Executed  by  Renner  & Maras,  Inc.,  Long  Island 
Fig.  71  City,  New  York. 

An  extraordinarily  graceful  spider- 
web door  of  hand  forged  Monel 
Metal.  Designed  by  H.  T.  Lindeberg, 
architect.  Executed  by  the  Iron  Crafts- 
men Philadelphia,  Pa. 


in  earlier  j)eriods  could  be  developed  oidy  in  wrought  iron,  with  a resulting 
brilliance  and  crispness  to  the  work  which  exceeds  the  beauty  of  the  inferior 
metal.  Wrought  iron  finishes  can  be  obtained  from  Monel  Metal  by  leaving  in 


Figs.  68  and  69 

A pair  of  ventilating  grilles  made  of  pierced 
Monel  Metal  plate/  the  upper  one  showing 
also  applied  rods. 


• 44  • 


• APPLICATIONS 


OF  MONEL  METAL* 


GATES  OF  MONEL  METAL 


place  the  durable  black  oxide  that  foniis  during'  the  heating  and  forging 
process,  or  a polished  or  seiui-i)olished  effect  can  be  produced  with  ecpial  ease 
by  j)artially  or  wholly  reiuoviiig  this  oxide. 

Ft)!'  more  luoderuistie  tre;itiueuts,  the  use  of  rods,  plates,  strips  :iud  sheet 
iNlonel  Metal,  or  the  develoi)meut  of  east  det:dls  give  to  the  designer  utmost 
leeway  in  the  creation  of  forms  that  express  the  newer  note  in  architecture. 

Ill  whatever  form  it  may  be  developed.  Monel  Metal  is  a material  worthy  of 
the  skill  of  the  finest  designers  and  the  best  craftsmen. 


Iililiiulililiii 


. iimii 
ilililili 


FI3.  73 

Grille  built  up  of  rods,  strips  and  cut 
plate  work  in  the  T.  Eaton  Compan'/ 
store  at  Toronto.  Architects,  Ross  & 
MacDonald,  Montreal.  Sproatt  & 
Rolph,  Associate  Architects,  Toronto. 
Executed  by  Architectural  Bronze  & 
Iron  Works,  Toronto. 


A* ** AA  * 


Fig.  75 

Cast  Monel  Metal  grille  with 
stipple  finished  background 
and  polished  relief  Executed 
by  the  Superb  Bronze  & Iron 
Co.,  Brooklyn,  N.  Y. 


Fig.  74 

Monel  Metal  gates  leading  to  the  tower  banking  room  from  a main  lobby 
Union  Trust  Building,  Detroit.  Designed  by  Smith,  Hinchman  & Grylls, 
Architects,  Detroit.  Executed  by  The  Gorham  Co.,  Providence,  R.  I. 


Fig.  76 

Forged  Monel  Metal  balustrade  and 
railing  in  house  at  49  East  80th  Street, 
New  York.  See  Fig.  72.  Designed  by 
Harry  Allen  Jacobs,  Architect.  Exe- 
cuted by  Renner  & Maras,  Inc.,  Long 
Island  City,  N.  Y. 
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MONEL  METAL* 


ARCHITECTURAL  DETAILS 


AND  ACCESSORIES 


Fis-  77 

Mail  box  of  Monel  Metal  for  the  Wall  & Hanover  Building,  New 
York.  Executed  by  John  Williams,  Inc.  Delano  & Aldrich,  Archi- 
tects, New  York. 


SKVSC'RAPER  construction  in  our  great  urban 
centers  has  forced  architects  and  building  in- 
vestors to  realize  tliat  the  man  on  tlie  street 
largely  measures  the  quality  and  beauty  of  a building 
more  by  the  parts  with  which  he  comes  in  contact 
than  l)y  the  lofty  facades  which  he  seldom  sees. 
However,  there  has  always  been  a keen  appreciation 
of  the  need  for  establishing  the  character  of  a struc- 
ture at  its  entrance  and  in  its  public  areas.  These 
considerations  very  naturally  lead  to  a concentration 
of  interest  in  the  design  of  public  lobbies,  corridors, 
vestibules  and  reception  rooms,  whether  in  modern 
office  buildings,  hotels,  apartments  or  monumental 
jniblic  structures.  Here  the  richest  materials  are 


Fis.  78 

Cashier’s  desk  and  doors  of  Monel  Metal  at  the 
entrance  to  the  restaurant  in  the  T.  Eaton  Company 
store,  Toronto.  Architects,  Ross  & MacDonald, 
Montreal.  Sproatt  & Rolph,  Associate  Architects, 
Toronto.  Executed  by  Architectural  Bronze  & Iron 
Works,  Toronto. 
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MONEL 


METAL* 


FOR  LOBBIES  AND  OTHER  PUBLIC  SPACES 


hrougTit  together  and  the  designer  is  litnited  only  l)y 
the  skill  of  the  eraftsmen  in  ereating  rieh  ell'eets. 
Naturally  the  tendency  is  to  employ  Monel  Metal 
l)eeanse  of  its  nniforndy  recognized  su])eriority  as 
the  finest  of  the  decorative  materials. 

On  other  pages,  we  have  illustrated  doors,  vesti- 
Iniles,  elevator  doors  and  many  types  of  ornamental 
trim.  Here  are  presented  illustrations  of  ty])ical 
accessories  that  comj)lete  the  finisliings  of  lol>l)ies 
and  other  puhlic  areas.  Elevator  signal  hoards, 
huilding  directories,  mail  l)oxes,  iid'ormation  counters 
and  minor  metal  acce.ssories  are  illustrated  to  suggest 
some  of  the  i)ractical  details  whicli  can  l)e  hapi)ily 
created  in  this  enduring  and  hrilliant  material. 


Fis.  80 

Monel  Metal  directory  board  matchins  the  mail  box  shown  in  Fig.  77 
and  the  beautiful  elevator  doors  shown  in  Fig.  6 on  Page  12. 
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Fig.  81 

A corner  in  the  main  lobby  of  the  Union  Trust  Building  showing 
various  details  developed  in  Monel  Metal.  Designed  by  Smith, 
Hinchman  & Grylls,  Architects,  Detroit.  Executed  by  The  Gorham 
Co.,  Providence,  R.  I. 


Fig.  79 

Monel  Metal  hose  cabinet,  letter  box  and  elevator 
indicator  panel  with  inset  Favrile  glass  in  lobby  of 
the  Union  Trust  Building,  Detroit.  Designed  by 
Smith,  Hinchman  & Grylls,  Architects,  Detroit. 
Executed  by  The  Gorham  Co.,  Providence,  R.  I. 
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METAL* 


HARDWARE  AND  LIGHTING  FIXTURES 


NATI  UAI.LY  tlie  w idesijread  use  of  Monel 
Metal  for  decorative  i)urj)Oses  has  fostered 
the  developinent  of  many  accessory  details 
in  this  material.  Manufacturers  of  lighting  fixtures 
have  long  employed  Monel  Metal  for  its  inherent 
heauty,  ea.se  of  fahrication  and  ada]jtal)ility  to  re- 


I)Ou.sse  work,  forging  and  the  crisp  rej)roduction  of 
wrought  iron  details. 

A few  manufacturers  of  hardware  have  already 
introduced  standard  finish  hardware  in  iMonel  Metal 
and  '■20*%  Nickel-Silver.  The  latter  material  is  some- 
what easier  to  cast  in  commercial  forms  and  matches 


Fig.  82 
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EFFECTIVELY  DEVELOPED  IN  MONEL  METAL 


Monel  Metal  so  elosely  as  to  warrant  its  general 
aeeeptance  tor  such  jnirposes. 

Even  furniture  of  nuKlernistic  |)attern  is  eoninier- 
eially  available,  combining  iMonel  Metal  with  choice 
woods  and  fabrics.  T1  ms  the  architect  and  decorator, 
having  created  the  architectural  motif  in  this 


superior  white  metal,  can  readily  complete  the 
scheme  through  the  procurement  or  e.xecntion  of 
accessories  in  matching  color,  te.xtnre  and  pattern. 
The  selections  on  these  pages  suggest  the  po.ssibilities 
in  this  direction.  Xames  of  commercial  producer-' 
of  such  accessories  will  be  snpi)lied  on  reipiest. 


Fig.  83 
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Fig.  84 


The  colorful  interior  of  the  main  banking  room,  Union 
Trust  Building,  Detroit,  is  notable  for  its  use  of  Monel 
Metal  in  modernistic  forms  of  geometric  character. 
Grille  over  entrance. 


Notable  Decorative  Details 
Expressed  in  Monel  Metal 


UP  to  this  point,  consideration  has  heen 
given  cliiefty  to  ])ractic‘al  problems 
surrounding  the  use  of  decorative 
metalwork  with  esj)ecial  reference  to  iNIonel 
Metal.  In  the  following  })ages  will  he  found 
a series  of  ])lates  selected  for  their  ins})ira- 
tional  rather  than  their  j)ractical  value.  In 
each  case  the  j^icture  represents  some  not- 
able structure  or  detail  in  which  the  archi- 
tect or  decorator  has  found  IMoncl  Metal  the 
medium  through  which  to  establish  the 
keynote  of  his  design. 

In  these  pages  will  be  found  varied  arch- 
itectural motifs  some  originating  in  earlier 
architectural  })eriods;  others  reflecting  the 
modern  trend  in  Euroj)ean  and  American 
design.  In  several  cases  iMonel  IMetal  has 
been  combined  with  other  of  the  richer 
metals  to  give  the  metalwork  its  varied 
color,  texture  and  form.  In  others  iMonel 
iMetal  is  used  with  marbles,  fine  woods, 
glass,  tile  and  polychrome  })laster  work. 

Its  adaptability  to  these  varying  ])rob- 
lems  is  not  oidy  the  result  of  inherent 
(pialities  of  iMonel  Metal,  but  is  the  j)roduct 
of  intelligent  design  and  a keen  a})preciation 
of  the  individual  ])ersonalities  of  metals  and 
other  decorative  materials. 


Monel 

signed 


Fig.  85 

Metal  and  bronze  entrance  doors,  Integrity  Trust  Company  Building,  Philadelphia,  Pa.  De- 
by  Paul  Philippe  Cret,  Architect,  Philadelphia,  Pa.  Executed  by  the  William  H.  Jackson 
Company,  Brooklyn,  N.  V. 
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Fig.  86 

Hand  wrought  Monel  Metal  hardware,  main  entrance  doors,  St.  Paul  s Church,  Chestnut  Hill,  Pa. 
Designed  by  Zantzinger,  Borie  & Medary,  Architects,  Philadelphia,  Pa.  Executed  by  Jacob  Schmidt, 

Philadelphia,  Pa*. 
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Fis-  87 

Monel  Metdl  elevator  door  with  routed  ornament  inlaid  with  Tiffany  Favrile  Glass,  Union  Trust  Com 
pany  Building,  Detroit,  Mich.  Designed  by  Smith,  Hinchman  & Grylls,  Architects,  Detroit,  Mich 
Executed  by  the  Dahlstrom  Metallic  Door  Company,  Jamestown,  N.  Y. 
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Fig.  88 

Restaurant  T.  Eaton  Store,  Montreal,  Canada.  Monel  Metal  doors,  trim,  railings  and  lighting  fixtures. 
Designed  by  Jacques  Carlu  for  Ross  & MacDonald,  Architects,  Montreal,  Canada.  Monel  Metal 
doors,  trim,  railings  executed  by  The  Robert  Mitchell  Company,  Ltd.,  Montreal,  Canada.  Lighting 
fixtures  executed  by  The  Electrolier  Mfg.  Co.,  Montreal,  Canada. 
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Fig.  89 

Monel  Metal  grille  with  contrasting  parts  of  brass,  apartment  of  Mrs.  Charles  J.  Liebman,  New  York. 
Designed  by  Ely  Jacques  Kahn,  Architect,  New  York.  Executed  by  Kantack  & Company,  Inc.,  New  York. 
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Fig.  90 

Monel  Metal  screen  “carved"  by  sandblasting  through  stencils.  Designed  by  L’Elan,  Inc.,  New 
York,  N.  y.  Carved  by  Peter  Anders,  Inc.,  New  York,  N.  Y.  Executed  by  the  Columbian  Art  Metal 

Works,  Guttenberg,  N.  J. 
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Fig.  91 

Corridor  to  restaurant  T.  Eaton  Store,  Toronto,  Canada.  Monel  Metal  doors,  grilles  and  lighting 
fixtures.  Ross  & MacDonald,  Architects,  Montreal,  Canada.  Associate  Architects,  Sproatt  & Rolph, 
Toronto,  Canada.  Metal  work  executed  by  Architectural  Bronze  & Iron  Works,  Toronto,  Canada. 
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Fis.  92 

FHand  wrousht  Monel  Metal  gates,  B.  O.  Phillips  residence,  Butler,  Pa.  Designed  by  Janssen  & 

Cocken,  Architects,  Pittsburgh,  Pa.  Executed  by  Samuel  Yellin,  Philadelphia,  Pa. 
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Fig.  93 

Hand  wrought  Monel  Metal  gates,  show  rooms  of  Raymond  C.  Yard,  New  York.  Executed  by  the 
Hand  Craft  Iron  Corporation,  New  York. 
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Fig.  94 

Monel  Metdl  fireplace, 
grate,  andirons  and  fire 
tools,  designed  by  Eugene 
Schoen,  New  York.  And- 
irons and  fire  tools  executed 
by  Lanshd  Studios,  New 
York.  Enclosure  of  Monel 
Metal  and  copper  executed 
by  Paul  Lobel. 


Fig.  95 

Monel  Metal  rad- 
iator enclosure,  de- 
signed by  Eugene 
ScFioen,  NewYork. 
Executed  by  the 
William  O.  Chap- 
manCo., NewYork. 


Fig.  96 

Monel  Metal  fire- 
place, designed  by 
Eugene  Schoen,  New 
York  and  executed  by 
William  O.  Chapman 
Co.,  New  York. 
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Fig.  97 

Since  1909,  this  Monel  Metal  roof  on  the  Pennsylvania 
Railroad  Station  in  New  York  City  has  withstood  ex- 
posure to  the  elements  and  noxious  fumes  with  no  per- 
ceptible deterioration.  Scientists  say  it  is  good  for  a 
minimum  of  300  years  more. 


Utilitaridn 
in  Buildi 


ins 


Uses  of  Monel  Metal 

Construction  and  Equipment 


The  pliysical,  inechanifal  and  oheiiiical  i)roi)ertie.s  of  Monel 
Metal  create  a nninher  of  uses  for  it  in  hnilding  construction  ami 
ecinipinent  otlier  than  nses  which  may  he  termed  ornamental  or 
decorative.  In  its  utilitarian  service,  the  color  and  finish  of  iMonel 
Metal  is  secondary  to  its  resistance  to  corrosion,  its  strength,  tough- 
ness, rigidity  and  related  properties. 

Roofing 

The  Pennsylvania  Itailroad  Station  in  Xew  York  (Tty  was  covered 
with  a roofing  of  IMonel  Metal  in  !!)()!).  This  metal  was  cho.sen  he- 
cau.se  the  designers  sought  absolute  permanency  in  atmospheric  con- 
ditions that  favored  the  corrosion  of  less  resistive  materials.  After 
more  than  twenty  years  of  .service,  .sections  of  the  Monel  Metal  roof 
were  removed  and  subjected  to  critical  examination  by  expert  metal- 
lurgists. There  was  no  a])preciable  lo.ss  in  weight  of  the  metal, - 
the  very  slight  diminution  in  thickness  being  attributable  as  much  to 
variation  in  thickness  of  the  original  metal  as  to  any  form  of  corrosion. 
The  metallurgists  making  the  examination  indicated  that  if  the  ex- 
tremely slight  change  in  thickness  continued  uniformly  at  the  rate 
ob.scrved,  the  roof  would  have  a useful  life  of  at  least  three  hundred 
years  more  and  j)ossibly  for  many  centuries  longer. 

Monel  ^letal  makes  an  excellent  roofing  material  for  all  j)ermanent 
structures  ami  particularly  for  tho.se  exposed  to  atmosj)here  carrying 
snlphur  or  other  corrosive  fumes.  Several  advantages  should  be 
noted.  First,  the  metal  can  be  brazed,  welded  or  soldered  in  ])lace, 
making  it  possible  to  ])ermanently  establish  an  absolutely  watertight 
condition.  Second,  the  metal  can  be  .seamed  if  desired,  using  the 
doid>le-lock  .seam  customarily  em])loyed  with  copper  or  other  softer 
roofing  metals.  Third,  the  metal  is  stronger  than  mild  steel,  which 
makes  it  an  admirable  material  for  the  insulated  deck  type  of  roofing 
and  ])ermits  the  use  of  wider  spans,  thus  allowing  a reduction  in  the 
number  of  structural  supports.  Fourth,  the  extreme  durability  of 
Monel  IMetal  permits  the  use  of  lighter  gauge  sheets  than  would  be 
appro])riate  with  less  permanent  materials  so  that  the  relative  weight 
and  cost  of  a Monel  Metal  roof  makes  it  com])are  favorably  with 
cheaper  metals. 

Expansion  Joints 

The  IMerchandise  ^lart  in  Chicago  and  the  (Teveland  ITuon  Ter- 
minal Building,  and  other  similar  structures  erected  over  railroad 
tracks  are  equipped  with  Monel  Metal  expansion  joints  at  the  j)oint 
where  the.se  structures  are  isolated  from  the  surrounding  source  of 
vibration.  Several  miles  of  IMonel  Metal  strip  were  used  in  the 
Merchandise  Mart  alone.  The  advaidages  ])osse.s.sed  by  Monel 
IMetal  for  this  purpose  are  (piite  obvious.  Similarly  iMonel  iMetal  is 
unexcelled  for  expansion  joints  designed  to  allow  for  temperature  ex- 
pansion and  contraction.  Such  joints  are  essential  in  many  structures 


Fig.  98 

Monel  Metal  sky  lights,  ventilators  and  smoke 
hoods  installed  at  the  Chicago  Northwestern 
Station,  Chicago,  III. 


Fig.  99 

Monel  Metal  expansion  joint  being  placed  in 
Cleveland  Union  Terminal,  Cleveland  Ohio. 
Over  three  miles  oF  Monel  Meta!  expansion 
joints  were  used  on  this  job.  Rtester  & Thes- 
macSer,  sheet  metal  contractor. 
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Slip  p!a*t 


goae  rrrefa' 


Fib-  100 

Part-section  through  street 
pavement  expansion  joints 
(transverse  and  iongitudinal) 
showing  U-shaped  Monel 
Metal  gutter  on  the  Cleveland 
Union  Terminal  Building. 


"Monel  meta/  bar^l  in  elastic  cement  secured  with 
\ Monel  metal  lap  screws. 


/ Monel  metal  erp.  plate-' 

Secured  with  1^  Monet  metal  lop  screws  6"o  c. 


fZ  4 wic/ejia  24 gage  Monel  metal  exp.  gutter, 
with  xfopening  over  3"droin  pipe  and  sp^ 


Fig.  102 

Shows  Monel  Metal  member  of  expansion 
loints  in  suspended  ceilings  directly  below 
joints  as  shown  in  Figs.  100  and  101. 


Note:  point  of  prohjihic  inttMT.st  in 

coniK'ct ion  willi  thi.s  ( Icvcland  I nion 
'r<Tniinal  job,  is  found  in  tlio  fact  that 
notes  on  the  liliicprints  of  architect  s 
drawing's  s[H‘cificd  a calculated  rate  of 
allowance  for  (‘xpausitm  or  contraction, 
for  erect  ion  at  temperatures  varyiu|r  from 
a base  of  40  de^.  [•'ahr. 


Cross  section  of  expansion  joints 
between  sidewalks  and  buildings 
showing  square  Monel  Metal 
gutter. 


Fig.  103 

Shows  Monel  Metal  seals  for 
expansion  joints  at  floor  levels 
directly  under  those  shown  in 
Figs.  100  and  101 . 


.'^ucli  as  bridges  and  elevated  liigliways, 
large  bniUlings  of  reinforced  concrete  or 
steel  con.struction  and  at  the  joining  of 
two  related  but  independent  buildings. 

The.se  expansion  joints  are  usually 
inaccessible  and  often  invisible  after 
the  .structure  is  coin])leted  and  yet  upon 
their  efficiency  dej)ends  the  weather- 
tightne.ss  of  the  contact  between  the 
structure  and  the  surrounding  ma- 
terials or  between  adjacent  units  sub- 
ject to  independent  movement.  Its 
freedom  from  corrosion,  its  resistance 
to  fatigue,  its  strength  and  its  extreme 
durability  give  Monel  iMetal  an  in- 
superable advantage  over  other  ma- 
terials for  such  uses. 

Machine  Parts 

Elevator  machinery,  fire  ])umi)s, 
.service  j)um])s,  electric  motors,  steam 
turbines  and  many  other  ty])e.s  of  ma- 
chines emi)loyed  in  building  .service 
contain  Monel  iMetal  j)art.s  where  the 
wear  is  greate.st  or  where  freedom  from 
corrosion  is  an  es.sential  jiroperty. 

Food  Service  Equipment 

Monel  Metal  is  extensively  used  iu 
food  .service  ecpiipment  becau.se  it 
neither  contaminates  food  of  any  tyj)e, 
nor  is  subject  to  attack  or  corrosion  by 
foods  or  cooking  ]»roces.ses.  iMone! 
Metal  food  service  erpiipment  has 
])roved  eminently  satisfactory  in  more 
than  twenty  years  of  u.se.  i\Iany 
manufacturers  of  food  .service  erpiip- 
ment  for  hotels,  hospitals,  restaurants 
and  homes  employ  iMonel  Metal  ex- 
tensively or  sometimes  exclusively  in 
the  ])roduction  of  their  standard  units. 
Several  typical  items  of  domestic  and 
commercial  food  service  and  laundry 
ecpiipment  are  illustrated  on  jiages  (io, 
(»(>  and  (i7.  Special  jmblications  are  of- 
fered to  architects  covering  food  service 
eipiipment. 

Laundry  Equipment  oF  Monel  Metal 

Similarly,  iSlonel  Metal  is  universally 
u.sed  in  laundry  machinery  liecau.se  of 
its  freedom  from  corrosion,  its  strengtli 
and  its  inability  to  discolor  textiles. 


• 64  • 


• UTILITARIAN  USES  OF  MONEL  METAL  IN  BUILDING  CONSTRUCTION  AND  EOUIPMENT* 


Domestic,  institutional  and  commer- 
cial laundry  ctiuipmcnt,  including  laun- 
dry chutes,  arc  commercially  available 
in  Monel  Metal. 

Domestic  Uses 

Monel  Metal  sinks,  trays,  drain- 
hoards,  table  and  counter  tops,  refrig- 
erator linings,  ovens  and  trim  on 
stoves,  ventilating  hoods,  ice  boxes, 
dishwashers  and  washing  mac-hines  are 
available  in  a wide  variety  of  standard 
forms  or  can  be  built  up  to  order  and 
add  mucli  to  the  home  or  apartment 
kitchen  and  laundry. 

Particular  attention  is  called  to  the 
standardized  Monel  Metal  kitchen 
sinks  manufactured  by  The  Interna- 
tional Xickel  ('ompany  and  illustratecl 
on  pages  (iS  and  (5!).  The.se  sinks  of  the 
higiiest  (piality  construction  are  avail- 
able in  three  stamlard  types  and  in  a 
range  of  sizes  to  meet  all  normal  re- 
(piirements.  (’omi)lete  information 
concerning  them  will  be  su])i)lied  on 
apj)lication. 

For  maximum  efficiency  in  the  do- 
me.stic  establishment,  architects  may 
plan  their  kitchens,  pantries  and  laun- 
dries to  meet  preci.sely  s])ace  and  indi- 
vidual service  recpiirements.  ITnder 
such  circumstances,  custom-built  ccpiip- 
ment  of  iMoncl  IMetal  can  be  ])rocured 
at  surprisingly  reasonable  cost.  A 
special  ])ublication  on  this  subject,  giv- 
ing detailed  sjiecification  data,  will  be 
supplied  on  re<piest. 

Other  Uses 

Monel  IMetal  is  used  for  tanks  and 
for  certain  types  of  ])ipe  wherever  eit  her 
freedom  from  contamination  of  the 
water  or  freedom  from  corrosion  and 
deterioration  are  essential.  Many 
hundreds  of  uses  of  INIonel  Metal  have 
been  developed  in  the  manufacturing 
and  chemical  industries  in  the  handling 
and  pre])aration  of  foods.  Many  of  the.se 
iLses  are  adaptable  to  special  building 
j)roblems.  Com])lete  data  on  any  ])ossi- 
ble  service  u,se  of  IMonel  Metal  will  be 
supplied  on  rerpiest  l)y  The  Interna- 
tional Xickel  Company. 


Fig.  104 

Complete  Monel  Metal  installa- 
tion, cabinet  tops,  sink,  table,  etc. 
in  the  Phillips  residence  in  Butler, 
Pa.  manufactured  and  installed  by 
Demmler  & Schenck  of  Pittsburgh. 
Janssen  & Cocken,  architects 
Pittsburgh,  Pa. 


Fig.  105 

Monel  Metal  cabinet  top  in  the 
George  Driscoll  residence,  Brook- 
lyn, N.  y.  manufactured  by  Rud- 
man  81  Scofield. 


Fig.  106 

Monel  Metal  custom  built  sink  and 
counter  top  in  the  residence  of 
Mr.  Ralph  H.  Soby,  West  FHart- 
ford,  Conn,  manufactured  by  the 
FHooker  Mfg.  Co.  of  FHartford, 
Conn. 
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DOMESTIC  AND 
FOOD  SERVICE  AND 


Fis-  107 

Monel  Metdl  sinks,  table  top 
ranse,  and  broiler  in  the  residence 
of  Mr.  J.  M.  West,  Houston, 
Texas.  Monel  Metal  equipment 
manufactured  by  the  Texas  Hotel 
Supply  Company. 


F19.  108 

Main  kitchen  of  the  Stevens  Hotel, 
Chicaso,  111.  showins  Monel 
Metal  dishwarmers,  ranses,  etc. 
Monel  Metal  equipment  manu- 
factured and  installed  by  Albert 
Pick  Barth  & Co.,  Chicago,  III. 
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COMMERCIAL 
LAUNDRY  EQUIPMENT 


Fig.  109 

Part  of  the  battery  of  Mammoth 
Cascade  Monel  Metal  washers  and 
extractors  in  the  laundry  of  the 
New  Yorker  Hotel,  New  York 
City,  manufactured  and  installed 
by  the  American  Laundry  Ma- 
chinery Company,  Cincinnati,  O. 


Fig.  110 

Monel  Metal  equipment  in  the 
kitchens  of  the  Henry  Ford  Hospi- 
tal, Detroit,  Michigan,  manufac- 
tured and  installed  by  the  John 
Van  Range  Company  of  Cincin- 
nati, Ohio. 
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Stdnddrdized  MONEL 


Fig.  Ill 

The  handsome  lines  and  attractive  silvery  appearance  of  these 
new  Monel  Metal  sinks  bring  new  beauty  into  the  modern 
kitchen. 


Fig.  112 

A solid  20%  Nickel  Silver 
faucet  is  recommended  for  al. 
Monel  Metal  sinks.  Made  of 
solid  metal;  with  no  coating 
to  chip,  crack  or  wear  off,  it 
has  the  lifetime  durability  that 
IS  characteristic  of  the  new 
Monel  Metal  sinks. 


Fig.  113 

All  standardized  Monel  Metal  sinks  are 
regularly  supplied,  without  extra  charge, 
with  strainer  drain  made  of  solid  20' ci 
Nickel  Silver.  These  drains  have  remov- 
able crumb-catching  strainer  and  2-posi- 
tion  stopper. 


The  same  c()ml)inati<)u  of  properties  that  make 
M onel  Metal  so  (lesiral)le  for  ornamental  pur- 
pose.s — beauty,  strength,  durability,  resistance 
to  corrosion  and  ease  of  cleaning — also  recommend 
its  use  in  the  home.  .Vrchitects  have  long  employed 
Monel  Metal  for  custom-built  sinks,  drainboards, 
cabinet  toi)s,  tal)le  tops,  and  similar  kitchen  equip- 
ment in  fine  homes.  Now  the  unusual  advantages 
ottered  by  Monel  Metal  may  be  had  in  the  new 
.standardized  Monel  Metal  kitchen  sinks.  Designed 
by  (lustav  Jen.sen,  they  are  brought  within  the 
reach  of  every  homeowner  by  cpiantity  production. 

Quality  Construction 

These  sinks  are  of  one  piece  con.struction — solid 
one  i)iece  bowl  invisibly  welded  to  drainboards, 
splashback  and  apron.  l(i  gauge  U.S.S.  (.()()'-2") 
Monel  Metal  is  used  throughout.  The  entire  sink  is 
reinforced  with  a wehled  .steel  framework  sufficiently 
.strong  to  take  care  of  any  .strains.  The  metallic  sound 
ordinarily  as.sociated  with  metal  fixtures  is  elimin- 
ated l)y  a 3^"  layer  of  sound  deadening  material 
fastened  to  drainboards  and  .si)la.shback  and  a special 
sound-deadeiung  compound  laid  over  the  entire 
imderbody. 

Attractive  Finish 

The  satin  finish  standard  on  the.se  new  Monel 
Metal  sinks  has  been  especially  created  to  meet  the 
recpiirements  of  domestic  .service.  It  is  reflective  but 
not  mirrorlike,  lustrous  but  not  too  shiny — neither 
too  bright  nor  too  dull.  No  matter  what  decorative 
treatment  is  used  the.se  attractive  Monel  Metal  sinks 
always  harmonize  perfectly  with  their  surroundings. 

Where  To  Buy  Them 

Inco  standardized  sinks  are  sohl  l)y  plumbing  sup- 
ply jobbers  and  contractors  throughout  the  Tinted 
States  and  ('anada.  The  plumber  who  handles  your 
work  will  give  you  full  information,  roughing  in  di- 
mensions, etc.  or  this  data  may  be  obtained  by 
writing  to  The  International  Nickel  (’omjKiny. 
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METAL  Kitchen  Sinks 

10  Different  Models 

'I'here  are  ten  models  available  in  six  <liiVerenl 
sizes : 

Meiiel  IXCO  S 7'2() 

•■21  " X li"  Douhle  Draiiihoard 

Model  IXCO  S CdO 

'21"  X do"  l)oid)le  Draiidioai'd 

Model  IXCO  S dOoL 

•21"  X 50"  Single  Left  Hand  Diaiidioard 


'21  " X 50" 


Model  IXCO  S d95R 

Single  Right  Hand  Draiidxtard 


Model  IX"CO  S 5075L 

'21  " X 51  " Single  Left  Hand  Drainhoai'd 

With  bowl  end  sjdasher 

Mcxlel  IXX'O  S 5075R 

'21  " X 51  " Single  Right  Hand  Drainboard 

With  bowl  end  splashei- 


'21"  X 41  ' 


Model  IXCO  S 410L 

Single  Left  Hand  Drainboard 


21  " X 41 ' 


Model  IXCO  S 41  OR 

Single  Right  Hand  l)raiid)oar(l 


Model  IXCO  S 4'2'25L 

21"  X 42"  Single  Left  Hand  Drainboard 

With  bowl  end  splasher 


Model  IXCO  S 42'25R 

21  " X 42"  Single  Right  Hand  Drainboard 

With  l)owl  end  splasher 


Fis.  114 

Single  drainboard  sinks  may  be  had  with  drainboard  on 
either  right  or  left  side  of  bowl.  They  meet  the  require- 
ments of  limited  space  while  providing  full  working  efficiency. 


Fig.  115 

The  addition  of  the  splasher  at  the  bowl  corner  is  an  obvious 
advantage  where  the  sink  is  to  fit  into  a corner.  This  model 
is  also  available  with  the  drainboard  at  either  the  right  or 
the  left. 


Fig.  116 
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Comparison  of  Working  Areas 
Enameled  Sink  . . . INCO  Monel  Metal  Sink 


Note  the  rim  on  this  enameled  sink  compared  to  the  ^'2"  rim  on  the  Monel  Metal  sink  shown  below.  Also 

note  the  wide  curved  slope  between  the  drainboards  and  the  sink  bowl  on  the  enameled  sink  . . . there  is  a similar 
slope  between  the  splash  back  and  the  drainboards.  The  Monel  Metal  sink  does  not  have  these  curved  slopes. 
Monel  Metal  sinks  have  an  average  of  31  % increased  working  drainboard  area. 
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INCO  AGENTS 


INCO  agents  having  men  familiar  with  the  ornamental  and  structural  applications  of  Monel  Metal  are  located  in  the 
following  cities  in  the  United  States  and  Canada.  Their  services  are  available  to  architects  at  all  times  upon  request. 


ATLANTA 

M.  Ti  ll  Hi  bueh  & Si  pple  Co. 

^8,)  Mariettit  Street 

BOSTON 

\\Tiiteiie.\i)  Met.m,  I’hodict.s  Co. 

oE  Xew  Vohk,  Inc. 

(>7  asliington  Street,  Xortli 

BUFFALO 

WllITEllE.M)  MeT.\L  I’noDCt  T.S  Co. 

OE  Xe\v  York,  Inc. 

I!li)  Niagara  Street 

CHICAGO 

Steel  S.\le.s  Cohpoh.\tion 

l^f)  Soutli  Jefl'er.sou  Street 

CINCINNATI 

WlLLI.VMS  .^ND  Co.MP.\NY,  I.NC. 

3118  Siiring  Grove  venue 

CLEVELAND 

WiLLI-VMS  .\NI)  COMP.VNY,  I.NC. 

1748-5(1  East  33n(I  Street 

DENVER 

IIendrie  & Bolthofe  Meg.  & Supply  Co. 

1631-89  Seventeenth  Street 

DETROIT 

Steel  Sales  Corporation 

8-318  General  Motors  Hhlg. 

ERIE 

Williams  and  Company,  Inc. 

1131  Erie  Trust  Bldg. 

KANSAS  CITY 

Steel  Sales  Corporation 

1115  Grand  .4 venue 

LOS  ANGELES 

Pacific  Met.vls  Co.,  Ltd. 

470  East  Thirrl  Street 

MILWAUKEE 

Steel  Sales  ('orpor atio.n 

647  West  \ irginia  Street 

MINNEAPOLIS 

Steel  Sales  Corporation 

535  South  Seventh  Street 


MONTREAL 

Hohert  W.  Martram,  Ltd. 

377  Duke  Street 

NEWARK 

Whitehead  .Metal  I’rodccts  (^o. 

OF  New  ^'ork,  Inc. 

315  Erelinghuysen  .Lvenue 

NEW  ORLEANS 

Eajcitahle  Eiiuipment  Co.,  Inc. 
410  Cam|)  Street 

NEW  YORK 

Whitehead  Metal  Products  Co 
OF  New  York,  Inc. 

804  Houston  Street 

PHILADELPHIA 

14  HITEHEAI)  M f:tal  Products  Co. 

OF  Nf;w  York,  Inc. 

735  .4rch  Street 

PITTSBURGH 

Williams  and  Company,  Inc. 

901  PeniLsylvania  .\ venue 

ST.  LOUIS 

Steel  Sales  Corporation 
4908  Deliuar  Houle\ard 

SAN  FRANCISCO 

Pacific  Metals  Co.,  Ltd. 

8100  Nineteenth  Street 

SEATTLE 

Eagle  Brass  Fou.ndry  Co. 

31  Sfiokaue  Street 

TOLEDO 

Williams  and  Company,  Inc. 

784  Nicholas  Bhig. 

TORONTO 

Peckoi  eh's  Limited 
77  Front  Street,  F. 

VANCOUVER,  B.  C. 

Wilkinson  Company,  Ltd. 

190  We,st  Secoiui  .4 venue 


Monel  Metal  is  a registered  trade  mark  applied  to  a technically 
controlled  nickel-copper  alloy  of  high  nickel  content.  Monel  Metal  is 
mined,  smelted,  refined  rolled  and  marketed  solely  by  International  Nickel. 

THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 
67  Wall  Street  New  York,  N.  Y. 


Printed  in  U.  S.  A. 


